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1. 
SAFETY INSTRUCTIONS 


WARNING: 
These servicing instructions are for use by qualified personnel only. To reduce the risk of electric shock, 


do !1Q! perform any servicing other then that specified in the Operating I nstructions unless you are fully 


qualified to do so. 


R ead these pages carefully before installation and use of the instrument. 


The following clauses contai n information, cautions and warnings which must be fol lowed to ensure 
safe operation and to retain the instrument in a safe condition. 
Adjustment, maintenance a nd repair of the instrument shall be carried out only by qualified personnel. 


1.1. 
SAFETY PRECAUTIONS 


For the correct and safe use of this instru ment it is essential that both operating and servicing personnel 
follow generally-accepted safety procedures in addition to the safety precautions specified in this manual. 
Specific warning and caution statements, where they apply, will be found throughout the manual. 
Where necessary, the warning and caution statements and/or symbols are marked on the apparatus. 


1.2. 
CAUTION AND WARNING STATEMENTS 


CAUTION: 
Is used to indicate correct operating or ma intenance procedures i n order to prevent damage to or de­ 
struction of the equipment or other property. 


WARNI NG: 
Calls attention to a potential danger that requires correct procedures or practices in order to prevent 
personal injury. 


1 .3. 
SYMBOLS 


Protective earth 
(grounding) terminal 
(black) 


1.4. 
I MPAIRED SAFETY-PROTECT I ON 


1.5. 


1.5.1. 


1.51. 


1 .5.3. 


1.5.4. 


1.5.5. 


1.5.6. 


Whenever it is likely that safety-protection has been impaired, the i nstrument must be made inopera1ive 
a nd be secured against any u nintended operation. The matter should then eferred to qualified 
technicians. 
SafetY protection is l ikely to be impaired if, for example, the instrument fails to perform ,the intenced 
measurements or shows visible damage. 
\. 


GENERAL CLAUSES 


WARNING: 
The opening of covers or removal of parts, except those to which access can be gained by hand, is likEJy 
to expose live parts and accessible terminals which can be dangerous to live. 


The instrument shall be disconnected from all voltage sources before it is opened. 


Bear in mind that capacitors inside the instrument can hold their charge even if the instrument has bein 
separated from all voltage sources. 


WARNING: 
Any interruption of the protective earth conductor inside or outside the instrument, or disconnecticn 
of the protective earth terminal, is likely to make the instrument dangerous. 
Intentional i nterruption is prohibited. 


Components which are important for the safety of the instrument may only be renewed by componen11 
obtained through your local Philips organisation ( see also chapter 9). 


After repair and maintenance in the primary circuit, safety inspection and tests, as mentioned in chapt1r 
9, have to be performed. 


1-6. 
ISOLATION TRANSFORMER 
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As most MTV and CTV receivers are constructed with the chassis potentially "live", it is a sensible 


precaution to power the receiver under test via a suitable isolating transformer. 


This permits di rect connection of the television chassis to the earth terminals of any test instrument 


thus p roviding a common signal path and reducing the risk of electric shock. 
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2.6. 
ADAPTATION TO THE LOCAL VOLTAGE 


WAR N ING: 
The opening of covers or removal of parts, except those to which access can be gained 


by hand is likely to expose l ive parts, and accessible terminals may also be l ive. 


The instrument shall be disconnected from all voltage sources before any replacement 


or maintenance and repair during which the instrument will be opened. 


' 


If afterwards any adjustment, maintenance or repair of the opened instrument under 
voltage condition is inevitable, it shall be carried out only by a skilled person who is 


aware of the hazard involved. 


Bear in mind that capacitors inside the instrument may still be charged even if the in­ 


strument is separated from all voltage sources. 


For adaptation to local mains voltage the wiring of the transformer must be altered; the mains fuse 


should be replaced dependent on the mains voltage. 


Proceed as follows: 


Unplug the mains connector 
Loosen 2 cross-slotted screws at the rear side of the instrument 
Remove the top cover 


Remove the isolating cover of the topside of the mains transformer, remove cable binder before 


Alter the wiring/connections of the mains transformer according to the connection diagram 
Refit the isolation cover 


If necessary, insert the advised fuse (3 1 5 mAT or 630 mAT) into the fuse holder instead of the fuse 
built-in. In this case change current label at the rear of the instrument. 
The fuse is located in a holder on the rear panel, adjacent to the mains socket. Open the l ift-out lug 


with a screwdriver, see below. 


Change the mains voltage label at the rear of the instrument in accordance with the mains voltage 


selected. 
The labels for the mains voltage and current like the fuse are inserted into a plastic cover. 


Close the instrument. 


!nn 1oov .... 


blk 


I 
I 


• hn 12ov .... 
630mAT 
Mains fuse 
9 7 s 3 


i nL 22ov .... 
-E3- 
• 


• 1 n L 240V .... 
315 mAT 
9 7 s 3 1 


Este manual é comumente encontrado na internet, mas com uma qualidade pessima, scan torto, cheio de 
marcas de perfuracao/encadernacao. Como eu gosto dos meus manuais bem feitos, e eu ganhei um 
gerador de padroes desse hoje, eu restaurei o manual e disponibilizo GRATUITAMENTE a todos. 
http://www.tablabs.com.br/scans 
http://tabajara-labs.blogspot.com 
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3. 
OPERATI NG P R I NCIPLE; Block diagram F ig . 1 00 


Five supply voltages are generated by the power supply of the motherboard ( unit 1 1 ) . 


Three stabilized voltages,+ 5 V and ± 1 2 V , are realized by four-terminal voltage regulators. 


A supply voltage of + 6 V, generated from the + 1 2 V supply, is used for some CMOS components. 


A slightly stabilized voltage of+ 30 V is used for the tuning voltage amplifier of the CIT AC. 


The Central Processing U nit CPU on the motherboard consists of a microprocessor 8085 with R AM and 


PROM memory, a combined RAM/port circuit P8 1 55 for input and output operations and the CITAC 


for adjustment and control of the VCOs in the R F unit U 1 0. 


The 8085 microprocessor reads the program instructions from PROM 3 1 3. Address latch 3 1 2 serves for 


generating the address information AO - A7. Communication with the subunits is achieved via the serial 


l lC bus ( RAM, CITAC) and via the C-bus. 


The RAM/port IC3 1 4 contains the working memory for the microprocessor and all inputs and outputs 


for controlling the subunits. Input port A of IC3 1 4 enters the status signals from the stereo and teletext 


unit and the binary codes from the PAL/NTSC- and SECAM system switches. 


I nformation from the keyboard unit is transferred in serial form to the restart input of the processor. 


Display data are sent from the processor to the display/LEDs via data line SDA, clock line SCL and the 


strobe lines LEDEN and D ISEN. 


The circuit 3 1 5 is a. battery buffered R AM for saving complete parameter set ups. 


A solder switch at the processor must be closed for activating the service test program. 


The master oillator on the main unit 1 1 generates the reference frequencies for PAL/SE CAM or NTSC, 


which clock the sync pulse generator. This IC generates the horizontal and vertical H and V pulses and 


their sub-divided pulses which control all circuitries in the instrument. It also organizes the subcarrier 


lock in combination with the subcarrier coupler on the PA L/NTSC unit. 


On the digital unit 1 the horizontal elements for all the black/white patterns ('digital patterns') are 


generated in the line pulse generator and the subsequent gate circuitry, while the field pulse generator 


takes care of all the vertical elements. In the pattern PROM all information for the colour patterns i.e. 
saturation steps, vector informations, are stored. The pattern control register controlled by the dita, 


clock and strobe lines selects the actual pattern out of thi PROM. At the output of the digital unit 


the luminance data are available and fed to the video output path; the chroma data cire further proces1ed 


in the PAL/NTSC and SE CAM unit. 


F urtherlJlore control signals for the multiburst and circle generation are fed to unit a: 


A special part is the moving pattern generator for the black bar moving in the lower part of the VCR 


pattern. 


For instruments with Video-Program-System (VPS) additional signals are generated by a different digital 


unit 1 - VPS (multilayer pcb). 
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On the PAL/NTSC unit 2 a VCO generates the colour subcarrier frequencies for the 4 different TV 


systems. The selected frequency is locked in a phase loop with the subcarrier coupler which is con­ 


trol led by the sync pulse generator and the TV system control on the main unit 1 1 . So the correct 


relationship between subcarrier and line frequency is achieved. 


On the second part of this unit 2 the complete chroma data from the digital unit, consisting of the 
colour components, the saturation step signals and the vector information together with the PAL or 


NTSC burst are applied to the U- and V -matrix. The colour difference signals are composed in two 


summing points and fed via low-pass fi lters to the PAL/NTSC encoder. This I C encodes the colour 


difference signal R -Y and B -Y onto one subcarrier. Quadrature modulation allows the coding to be 


in accordance with either the PAL or NTSC system. 


The SECAM unit 3 consists of the modulator controller and the encoder (modulator) as well as circuitries 


for signal shaping according to the SECAM system. 


The colour bar and greyscale signals are weighted , summed and fed to the encoder which produces 


sequential, frequency modulated colour signals. Further circuitries are the band limitation, the l ow­ 


frequency pre -emphasis and the high frequency 'anti -bell filter'. 


The modulator controller generates two subcarrier frequencies necessary for the modulation and feeds 


a control voltage for the encoder. 


All video signals, i. e. luminance, chroma, multiburst, teletext/antiope, are fed through the CVBS 


summing amplifier on unit 1 1 to the V IDEO OUT socket; furthermore the signals are fed via a n amplifier, 
where the right video polarity is selected and the residual carrier can be adjusted, via the R F modulator 


to the R F OUT socket. 


Dependent on instrument and selected TV system teletext signals on u nit 4 are available. PM 55 15-T 


generates 5 teletext pages and a test pattern (wall paper) . PM 551 8-T generates 5 teletext pages for 


system PAL and 7 pages for SECAM L ( Antiope) . Teletext data are sent in lines 22 and 335. The text 


contents depends on software. 


The teletext clock is generated in a phase -locked - loop, 6.93 MHz for teletext and 6.20 M Hz for SE CAM. 
The sub-divided frequency reads parallel teletext data from the teletext PROM which are serialized and 
formed by a filter path . For teletext the contents of a data line comprises 360 bits as 45 bytes of 8 bits 


each. The complete teletext signal is applied from unit 4 to the video summing amplifier on the inain 


unit. 


For the Y /C & RGB unit SA the complete luminance data are applied from the digital unit 1 . The 
luminance data are weighted in three summing points for R ED, G R EE N a nd BLUE. 


The single colour components are applied via sinZ filters to the differential amplifier output stclges. 


The multiburst pattern signals are directly applied to the output stages. 


The sync signal and the PA L/NTSC subcarrier complete the five output signals at the BNC socke'ts at 


the rear of the instrument for control of colour monitors and graphic terminals. For SECAM the iub· 


carrier output ist not used. 


The luminance and chroma signals are available at the Y IC output 4 pin $-connector. 


The multiburst generator on unit 6 comprises a counter, a summing amplifier current sources for the 
subsequent triangle generator, a sine shaper and a start/stop circuit. 


On each TV line the circuit delivers 8 packages of sine waves. 


A counter with subsequent summing amplifier deliver a staircase signal which in a triangle generatr is 


converted into packages of sinewaves with stepwise increases frequencies from 0.8 to 4.8 M Hz. 


The circle generation on unit 6 is achieved by two pulses, which at the intersection of the line a ndthe 


circle are two times actuated by the comparator during the active line time. 
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Sound units 


Depending on the type of instrument different sound units are built in. The dua l/stereo sound versions 


PM 551 5 I PM 551 8 indicated by an 'X' in the type number are equipped with two sound units: LF 


stereo sound (U7) and RF stereo sound (US) . All other instruments and PM 55 1 6 are equi pped with the 


Mono sound unit 9 instead. 


The mono sound unit 9 comprises a shift register with sound logic for different TV systems, the sound 


oscillator ( 1 kHz). input circuitry for external sound signals, programmable sound carrier osci liator and 


the AM/FM modulator. 
Unit 9 is controlled from the CPU via C - bus lines D ATA, CLOCK and ST ROBE. Dependent on the 


chosen TV system the sound carrier frequency, level and modulation deviation is selected. 


R F dual/stereo sound unit (US): 
Unit 8 in general comprises two mono sound units 9 and generates the sound carrier frequencies 4.5/5.5/6 


and 6.5 MHz according to the different TV system. Some parts are built into the LF d ual/stereo unit 7. 


U nit 8 is control led from the CPU via C-bus lines DATA, C LOCK and ST ROBE. Dependent on the 


chosen TV system the frequencies for sound carrier 1 , modulation and carrier levels are selected. 


The sound carrier 2 frequency 5.742 MHz is generated if the instrument is switched to the modes 


D UA L or STE REO. 
Sound carrier 1 and sound carrier 2 are summed up and applied to the RF unit 1 0. 


LF dual/stereo sound unit (U7): 


Depending on the selected sound mode unit 7 generates the audio frequencies 1 kHz and 3 kHz as well 
as the pilot carrier 54.68 kHz and the two identification frequencies 274.1 Hz/1 1 7 .5 Hz in the DUA LI 


STE R EO mode. The line frequency serves as reference. The mode dual and stereo are only possible 


in the TV system PAL G . The d ifferent sound modes are control led from the CPU via C -bus lines 


D ATA, CLOCK and ST ROBE by the shift register: 


The RF unit 10 serves for generating a double ·sideband modulated TV signal in the frequency range 
32 MHz to 900 MHz. The u nit consists of six oscillators, two amplifiers, modulator part, divider and 


low-pass filter. All circuits are built into different screened sections in the RF box. 
The oscillators VC01 A to F for the R F frequency are switched on and tuned by the CIT AC (Computer 


Interface for Tuning and Control) via lines Fl to F6 resp. AFC from the motherboard. Signals Fl to F6 


are additionally used for switching the corresponding path of the low -pass filter. 


The RF carrier is fed into a mixer which is used as AM modulator. The video and sound signals are 
added at its modulating input. F rom the output of the mixer the double -sideband modulated RF 


carrier is fed to the low -pass filter path and the RF attenuator to the R F output. 


Additionally the R F carrier signal is used for the frequency control loop. After division by 256 the si1na I 


is fed via D I V O UT to the CIT AC. The CIT AC compares this frequency with an internally generited 


reference (4 MHz) to supply the tuning voltage AFC for the VCOs in order to lock the R F carrierfre­ 
quency to the set value. 


The Keyboard and display unit 12 contains a 4-digit LED display, 21 to 29 pushbutton keys withthe 


assigned LEDs next the keys (depending on version) and its decoder/driver circuits. 


Data transfer from the CPU is performed via the C -bus lines SCL, SDA and the control lines 'disJ(ay 


enable' and 'LED enable'. 


Input data sensed from the keyboard matrix are sent as serial information from the control transmi:ter 


via line KEYDAT to the CPU . 


4. 
CIRCUIT DESCRIPTION 


4.1. 
G ENERAL 
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Chapter 4 is intended to be used for understanding the functions of the electronic circuitries in con­ 


junction with the circuit di..igrams in order to perform effective fault finding and repair. 


For the best survey about the units see 


F ig . 1 00, Block diagram 


(description of the block diagram: chapter 3) 
Fig. 1 03, Overall circuit diagram, survey of units and versions 


Fig. 1 05, Motherboard circuit diagram. 


Access to parts (details see chapter 5) 


The single plug - in units U1 to U9 are mechanical ly fixed at both sides and secured against unwanted 


lift-out. Additionally all units are fixed by a transverse ridge. For service purpose the units can be 


lifted by an extraction-tool. All components and adjustment items are accessible by means of the 


extension test board ( see chapter 8.2.). So the instrument is in fu ll operation best su itable for fault 


finding. 


Fig. 28 - 30 are not meant for check and adjustment purposes, but are values and signal shapes accord­ 


ing to the TV system and so are fulfilled by the instrument. 


Some main signals controlling all subunits are the 


Vertical field pulse (V, fV) and the 


Horizontal line pulse ( H , fH). 


Denominations of multiples or sub-divided frequencies are not always uniform due to the data sheets 


of the suppliers of components, e. g. 
fH80 
- 
80 x line frequency 
1 .25 M Hz 


fH2 = fH/2 = line time: 2 
32 µs 


4.2. 
Motherboard, main unit 11 


The motherboard comprises several functional units or parts of them and serves for interconnections 


between the different plug -in units. Overview figures 1 04 to 107 : 


Fig. 1 04: 
component lay -out including connectors and test points TP1 to TP1 2. 


Fig. 1 05: 
circuit diagram of the master oscillator, universal sync generator, TV system control, furn i­ 


nance summing point, connections to plug -in units U1 to U9 and outputs for audio and 


trigger signals. 


F ig. 1 06: 
Central Processing Unit (CPU), C ITAC ( R F tuning control), TV system switches and power 


supply. 


Fig. 1 07: 
pre-amplifier for external video input, video summing points and analog video path of the 


composite video signal to external video outputs and to R F - modulator unit 1 0. 


4.2.1 . 
Power supply (part U 1 1 ) 
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Five supply voltages are generated b y the supply section of the motherboard (unit 1 1 ) . 
Three stabilized voltages, + 5 V and± 1 2 V are realized by four-terminal voltage regulators 304, 301 and 


302. These three voltages are used in all plug -in units 2 to 9; + 5 V is applied to pins 46 of the multiple­ 


pin p lugs, + 1 2 V to pins 45 and - 1 2 V to pins 44. 


An additional supply voltage of + 6 V is generated from the + 1 2 V supply and is used for the CMOS 


components: the universal sync generator SAA 1 043 (unit 1 1 ) and the subcarrier coupler SAA 1 044 


( unit 2). 


A slightly stabilized voltage of + 30 V is used for the tuning voltage amplifier of the C ITAC ( IC31 8 


u nit 1 1 ) which generates the AFC voltage for the R F unit. 


The mains transformer ( pos. 751 ) was altered to mains voltage settings 1 00 V, 1 20 V, 220 V or 240 V 


from production autumn 1 986 onwards. For details see page 2 - 1 and F ig. 1 03. 


4.2.2. 
Central Processing U nit (CPU ) 


The CPU consists of a m icroprocessor 8085 with RAM- and PROM memory, a combined RAM/port 
circuit P81 55 for input· and output operations and the C IT AC for adjustment and control of the VCOs 


i n the R F unit U 1 0. 


The 8085 microprocessor ( I C31 1 ) reads the program i nstructions from P ROM 31 3. Address latch 31 2 


serves for generating the address information A0 - A7 for the PROM from the multiplexed address- and 
data bus AD0 - AD7; the control of this latch is performed with the signal ALE from the processor . 


Data informations from the PROM are fed directly to the bus AD0 - AD7, controlled with A 1 4 and RD. 


The solder switch ST1 at the input SID of the processor must be closed when the test program sha II 


be started; for the normal operating program ST1 must always be open (test program see chapter 7 .2.). 


I nformation from the keyboard unit is transferred in serial form to the restart input 7 .5 of the processor. 


D isplay datant from the processor to the display/LEDs via data line SDA, clock line SCL and the 


strobe lines LEDEN and D ISEN. 


IC 314 


36 


35 


Port B 
34 


AD0-7 


33 


37 
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29 
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SCL - SDA 


s ( l l C bus) 
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12c bu 


cons is 


data Ii 


clock 


ne and 


line 


IC 315 


RAM 


SDA 
SCL 


PATIERN 


VIDEO NORM 
STEREO 
SOUND 


CI TA C 


.... 
,,. 


.... 
,,. 


.... 
, 
.... 
,, 
' 
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Data line 


Clock line 


Strobe lines 


C-bus 


consists of: 


data line 


clock line 


strobe line 


Communication with the subunits is achieved via the I I C bus ( RAM, C IT AC) and via the C -bus. Becau1e 
the serial i nformations which are transferred from the CPU are latched and stored in shift -registers in tie 


subunits respectively in the RAM or CIT AC, informations at data· and clock line can only be measurEd 


once for a short moment. According to this function it can be useful to use test 6 of the diagnost:c 


program in order to measure at the data line SDA and the clock line SCL. Test 6 enters the binary info­ 


mations from the PAL/NTSC· and from the SECAM standard switch and sends these informations via 
the I I C - bus to the display, thus there is a continuous data flow at the lines SDA and SCL. 
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The circuit 31 5 is a battery buffered llC RAM for saving complete parameter set ups. The battery is a 
3 V Lithium cell connected via diode 4 1 3 to the RAM circuit, thus in case of power off or power break 


down the DC supply for IC31 5 is automatically taken over from the battery. 


IC 31 4 
- the RAM/port circuit P81 55 - contains the working memory for the microprocessor (256 


bytes) and all inputs and outputs for controlling the subunits. Communication with the processor is 


achieved via the address/data bus AD0 - AD7 with the help of the control -signals R D , WR , ALE, 


1 0/M and Reset. 


Port A of I C31 4 is an input port and enters the status signal from the stereo- and teletext unit and 


binary codes from the PAL/NTSC- and SECAM system switches. Port B drives the strobe lines and 


the clock line SCL for the internal C -bus, the data line SDA for this bus is driven by port C/bit 0. This 


internal C-bus is used to transfer control commands from the processor to the subunits. 
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Frequency adjustment and contro l of the P L L - loop of R F unit 1 0 is achieved by the CITAC chip 3 1 8 


(SAB 3036). This computer interface for tuning and control i s controlled b y the microprocessor via the 
11 C bus and feeds the outputs to the RF unit 1 0. For further detai Is of the CIT AC see Annexe 1 2 - 14. 


The outputs P 1 0 - P1 3, P2 1 and P22 switch the supply voltage for the VCOs which is in addition to it 


the control voltage for selecting the according low-pass fi lter. P 1 0 - P 1 3 of I C318 drive the supply- and 


control voltage directly, P21 ( IC3 1 8/2) and P22 ( I C3 1 8/3) are buffered by transistor 3 1 9 (CPU) and 


transistor 307 ( R F 1 0 unit), thus the information at pins 2 and 3 of CIT AC are inverted. 


DIVIDER 


I 256 


control 


loop 


video I audio signal 


carrier 


f out 


CITAC 


su 
low- 


'"':'---:-----t pass 


filter 


RF out 


This picture shows the principle of frequency setting and control by the CIT AC. I n the rea l circuitry 
there are six VCOs for the six frequency ranges of the generator and 
low-pass filters adjusted to the 


corresponding frequency band. 
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4.2.3. 
Master oscillator, universal sync generator, TV system control (part U 1 1 ) 


The master oscillator generates the reference frequencies for PAL (5.000 M Hz) or NTSC (5.034 M Hz) 


which clocks the universal sync pulse generator SAA 1 043. Furthermore subdivided frequencies serve as 
reference for the subcarrier and sound carrier oscillators. Adjustment of the clock frequency is achieved 


by trimmer C542 for PAL and C541 for NTSC. 


The universal sync generator SAA 1 043 generates all synchronizing waveforms for the video signal, e . g. 
composite sync (CS), composite blanking (CB), vertical and horizontal d rive (V, H), clamp pu lse (C LP). 


PAL identification (fH/2) and further subdivided horizontal drive frequencies. Details of this circuit 
as well as the output waveforms are shown in the data sheet in the appendix on pages 1 2 - 6 to 1 2- 1 1 . 


A different sync pulse generation for the TV standards PAL, NTSC or SECAM is realized by the pro­ 


gramming inputs FD, X and Y, see table below. Non - interlacing for test pattern crosshatch is achieved 


in the 624- or 524-line mode. In this mode the output signals of the first and second frame are identical . 


Programming information i s given by the CPU via the C-bus lines and shift register 321 . 


To maintain correct relationship between the subcarrier and horizontal scan frequencies the subdivided 


signals F H80 ( 1 .25 M Hz) and F H3 are applied to the su bcarrier coupler SAA 1 044 on u nit 2. The required 


TV system for operation is programmed by three control lines F D, X and FH3. To shift the ( R-Y ) 


chroma signal by 1 800 every line the signal D L ( 2xfH ) is fed from I C324 pin 22 to the colour modu lator 


circuit TDA 2501 (U2). This signal is only present for the PAL systems. 


Horizontal and vertical signals H1 and V1 are used among other things for the external trigger output 


socket. Signals are applied via inverter I C326 to buffer 333 where both signals are added. 


TV 
TV system switch 
IC324 
FD 
x 
y 


standard 
SK801 
SK802 
pin no. 
7 
5 
6 


PAL/CC I R 
1 , 2, 3 , 5 
- 
L 
H 
H 


PAL-M 
4 
- 
H 
H 
H 


PAL, 624 lines* 
1 , 2, 3, 5 
- 
L 
H 
L 


NTSC/NTSC 4.43 
6 , 7 
- 
H 
L 
L 


M, 524 lines* 


4, 6, 7 


- 
H 
H 
L 


. 
SE CAM 
- 
1 , 2, 3 
L 
L 
L 


SECAM, 624 lines* 
- 
1 , 2, 3 
L 
H 
L 


* no interlacing (only crosshatch pattern) 


Table logic states for TV standard of SAA 1 043 
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TV system PAL 
NTSC 
SEC AM 


IC321 
NTSC 
function I to unit 
pin no. 
G 
D 
I 
M 
N 
NTSC 
4.43 
B,G,H 
D,K 
L 


4 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
F D to SAA1 044, U2 


5 
H 
H 
H 
L 
H 
L 
L 
H 
H 
H 
X to SAA 1 044, U2 


6 
L 
L 
L 
H 
L 
H 
H 
L 
L 
L 
F D, SAA1 043 


7 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
X, SAA1 043 


1 3 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
V I D EO EXT 


1 4 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
Y, SAA1 043 


1 1 * 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
PAG E/RANDOM, U 4 


1 2* 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
TELE.T. ON, U4 


test pattern with interlacing 


* instruments with teletext 


TV system PAL 
NTSC 
SE CAM 
IC331 


pin no. 
G 
D 
I 
M 
N 
N TSC 
NTSC 
B,G,H 
D,K 
L 
fu nction I to unit 
4.43 


4 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
SECAM ON, U3 


5 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
Video ampl . SE CAM L 


6 
L 
L 
L 
L 
L 
H 
L 
L 
L 
L 
NTSC, U 2 


7 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 
PAL -N, U 2 


1 1 
L 
L 
L 
l 
l 
H 
H 
l 
l 
l 
PAL/NTSC, U 1 


1 2 
l 
l 
l 
l 
l 
L 
l 
H 
H 
H 
Y -delay PAL/SECA M 


1 3 
H 
H 
H 
l 
l 
l 
H 
l 
L 
L 
PAL/NTSC 4.43, U2 


1 4 
l 
l 
L 
H 
l 
L 
L 
l 
l 
l 
PAL-M, U 2 


Table Logic states for the TV system control 


4.2.4. 
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Luminance summing point, video a mplifier, external video input 


The luminance summing point (fig. 1 05) comprises buffers 327 - 329 and resistors 643 - 656. The 


complete digital luminance data are generated by digital unit 1 and are applied via connection 1 09 pin 


1 5 - 28 from the motherboard. Furthermore the composite sync is applied by signal CS D E L via buffer 


329 pin 1 5. Signals are weighted in the summing point and fed to the following analog video path (see 


fig. 1 07). 


Dependent on the selected and available TV systems of the instrument luminance data are different, e. g. 


signal 'black level offset' is only needed for NTSC and 0.3Y R/G/B for the SE CAM pattern. 


For PM 551 5 the analog video path comprises 3 inverting feedback amplifiers which are similar designed. 
These d ifferential amplifiers are realized by integrated transistor array CA3086 and one tra.nsistor BC548 


which serves for low output impedance. A zener diode is added to shift the de output to the input level. 
The unused transistor array pin 1 2 - 14 of the first and second stage are connected with the internal 


substrate to - 1 2 V. 


For PM 551 6 and PM 551 8 the analog video path is extended by a 4th stage. For all TV systems except 


SECAM L this stage operates as voltage follower. Only in the SE CAM L mode the stage is used as invert· 


ing amplifier, for a positive vision modulation is needed. 


At the input of the first amplifier stage 335, 339 the luminance signal and the composite sync are 


summed up. After amplification to 3 Vpp the signal passes a low-pass filter (sin2-fi1ter) which serves for 


a defined pulse shaping (HAD = 1 00 ns); e. g. 2T-pulses ( 200 ns) are formed during the crosshatch 


pattern which have a sin2 waveform, see fig. 1 2. 
At the summing point of the 2nd video amplifier 336, 343 the chrominance signal, circle/multiburst 


pattern, teletext and external video signal are added. I n the NTSC mode the amplification of this stage 


is reduced by switching -over the feedback-path via F ET342. 


880 
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1 SECAM LI 
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I 
I 
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inodu­ 
•tor 
IU10) 


AT 


3Vpp NT,' 


4Vpp 
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.4Vpp 
NTSC 
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l 
ov---------- 


OVN 
_________ T 
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_j (SECAM G.K> 


ov----------, 0.14V 
AT 


1.4Vpp 
_j 
SECAi L 
ov----------, 0.14V 


B lockdiagram video amplifier PM 551 8 
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This is necessary because the NTSC system has a black level set -up of 7 .5 % and the max . amp I itude 


must not exceed 1 00 %. From the output 336, 343 the composite video signal CVBS is applied via pot­ 


meter V I D EO AMP L (601) and impedance converter 353, 354 to the BNC connector V I D EO OUT and 
the Scart connector. On a second path the CV BS signal is connected to video amplifier 337, 344, where 
the signal is i nverted and de shifted ( 0.14 V) for the modulation input of the R F modulator. This value 


corresponds to 10 % of the video peak-to-peak signal resulting in a residual carrier of - 20 dB. 


I n PM 5515 the output signal is fed directly via resistor 720, 721 (1 !1) to the R F modu lator. The non­ 


inverting input of differential amplifier 337 is connected via resistor 742, 717 to ground. All components 


which are not necessary to generate the SECAM L signal are not fitted, e. g. F ETs 345 - 348, level trans­ 


lator i ncl. transistor 350 - 352 and the 4th video amplifier 338, 349. 


The complete video path as shown in the blockdiagram and fig. 107 is mounted in PM 5516 and PM 5518. 


Additional circuits are necessary for switching over from negative to positive vision modulation 


(SECAM L). Depending on selected TV system the level translator/inverter controls the 4 F ET switches 


345 - 348 which switch over the video amplifiers 337 and 338. 


For a ll TV systems, except SECAM L, F ETs 345, 347 are switched on by ca. + 12 V of the level trans­ 


l ater 350 - 352; FETs 346, 348 are turned off by - 12 V. I n this case a positive de voltage at the non­ 


inverting input of video amplifier 337 serves for a positive de shift of 0. 1 4 V of the CVBS signal at the 
output of the video path. The 4th stage operates as a voltage follower. The video signal is applied via 


F ET 347 to its non -inverting input. The output of the video path is connected with the modulation 


input of the R F modulator unit 10. 


In the SECAM L mode FET switches 346, 348 are active while F ETs 345, 347 are switched off. The 


video signal is shifted to negative de value at the output of video amplifier 337, 344. The final a mp I ifier 


338, 349 serves for inverting the signal. Oscillograms of the video signal (e. g. greyscale) are shown in the 


blockdiagram for the different amplifier stages. 


The ana log video path has different adjustment faci lities: blanking level , amplitude chroma/luminance, 


m ultiburst and video signal applied to the R F modulator. Details of the adjustment procedure are shown 


in chapter 8.4. 


In the external video mode the signal output of the video pre -amplifier is connected by reed - relay 880 
and resistor 678 to the summing input of video amplifier stage 336, 343. 


The video pre-amplifier comprises differential amplifier 396 - 399 with current source 397, sync 


separator 394, 395 and sync comparator 393. Depending on the de shift of the external video signal the 


sync comparator supplies a control voltage to the non· inverting input of differential amplifier 3e9 by 


whic the sync level is clamped to de zero at the output. The sync comparator operates on the principle 
of a sample and hold function. Sampling is achieved by F ET 400 during sync pulse period applied from 


the sync separator and hold function is realized by capacitor 226. 
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4.3. 
Pattern generation (digital unit 1) 
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The digital test pattern a s Centre Cross, Dots, Crosshatch , Checkerboard and the Moving-bar (VC R ) are 


generated by the line pulse generator, field pulse generator and the moving pattern generator on unit 1. 


These patterns are switched on by the pattern control register I C320 via the C - bus. 


The patterns Multiburst a nd Circle are generated by u nit 6. 
Furthermore the pattern P RO M IC332 contains the data and control pattern of the remaining test pattern. 


The pattern PROM divides the screen into 8 horizontal and 8 vertical bars; of the first and last horizontal 


bar one line is only visible on the screen. In the test pattern it's impossible to change in a horizontal test 


bar from b lack/white to colour or DEM pattern. Avai lable test pattern and combinations depend on 


software version. 


4.3.1. 
Fault finding procedure i n the pattern generation circuit 


For fault finding in the pattern generation part p lease follow the shown 'pictograms' to detect the single 


line and field elements of the appropriate test pattern. The procedure provides that the following analog 


video path ( motherboard) is not defective. 


Please carry out the fol lowing preparations: 


1 . 
The supply voltages a nd t h e CPU o n the motherboard ( U 11) should be checked first. 


2. 
Plug in the digital unit 1 via the extension test board to have good access to the components. 


3. 
U nsolder resistor R 7 81 ( 1 kn) on the motherboard at ground side and connect the removed side to 


a test lead (about 50 cm). 


4. 
Con nect the RF OUTPUT of the generator resp . VIDEO O UTPUT to a TV receiver or monitor. 


5. 
Select test pattern 'B LACK'; all test patterns are switched off. The screen shows white pattern in 


this configuration. 


6. 


Connect the test lead to the indicated test points and check for correct indications as shown. 


I n case of fatal faults in the output path of u nit 1, e. g. pattern P R O M , pattern/control latches and the 


following v ideo amplifiers ( U11) the procedure shown above may be not sufficient. Please check then 


the shown oscillograms on page 4-12 and detect signals in the following circuits by an oscilloscope. 
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Detailed information of pictograms digital u nit U 1 (PAL) 


Line pulse and field pulse generation 


IC3 1 2 pin 1 1 


20 fH 


pin 1 2 


40 fH 


pin 1 3 


80 fH 


pin 1 4 


1 60 fH 


pin 1 5 


IC3 1 3 pin 1 1 


pin 1 2 


2.5 fH. 


pin 1 3 


5 fH 


pin 1 4 


1 0 fH 


pin 1 5 


• 


OJ 


fill) 
0 


32 vertical BW pattern 


starts with black on the left 


64 vertical BW pattern 


starts with black on the left 


vertical BW pattern, double of pin 1 2 


starts with white on the left 


vertical BW pattern 


double of pin 1 3 


1 7 vertical lines o n black pattern 


see fig. 


see fig. 


see fig. 


1 6 vertical bars 


starts with black on the left (symetr.) 


2 border lines on black pattern 


I C3 1 4 pin 1 1 


II 


IC3 1 4 pin 1 5 


IC315 pin 1 1 


;; 


pin 1 2 


9 


pin 1 3 
~ 


pin 1 4 


II 


pin 1 5 


4- 1 1 


24 black horizontal lines (ca. 5 mm) 


on white pattern 


24 white horizontal lines 


on black pattern 


see fig. 


see fig. 


1 2 horizontal bars 
beginning with b lack on top side 


24 horizontal bars 


beginning with black on top side 


see fig. 
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pin 1 1 


pin 1 2 
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pin 1 5 
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pin 1 1 
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Oscillograms u nit 1, line/field pulse generation (PAL) 
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PATTERN CONTROL REG. 


Unit 1 : digital unit, 
fault finding 


4.4. 
PAL/NTSC unit (U2) 
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The PAL/NTSC unit 2 consists of a voltage contro lled osci llator for 4 different subcarrier frequencies 


for the TV systems, the subcarrier coupler SAA 1 044, the U/V · matrix for generating colour difference 


signals followed by a low - pass fi lter, the PA L/NTSC encoder TDA2501 and a switchable band -pass 


fi lter for 4.4 M Hz and 3.5 M Hz . For detailed information of both ICs see Annexe, chapter 1 2. 


The subcarrier frequency is generated by a VCO i n a phase locked loop. The P L L comprises the VCO 31 9 


with current source 320, level control circuit 306/1 - 3, subcarrier coupler 307 and active low- pass 


fi lter 306/5 - 7. According to the selected TV system the F ET switches 325 - 328 are switched on by 


the TV system control ( U 1 1 ) to activate the appropriate crystal 781 - 784. The crystals for PAL - N 


and PAL - M are built -in only i n the special versions. 


The subcarrier coupler SAA 1 044 ( IC307) provides exact relationship btween the subcarrier and hori­ 


zontal scan frequencies. The signal F H80 = 1 .25 MHz is applied from the sync generator SAA 1 043 


(U 1 1 ) and serves as reference. F urthermore the output signal of the subcarrier is applied to I C 307 pin 7. 


The bui lt-in phase comperator provides an output at PH 1 which is used to control the VCO via the 


active low- pass filter 306/5 - 7 . 
To get a correct subcarrier coupling for the different T V systems the inputs X, F D and F H3 of I C307 


are programmed by the TV system control ( U 1 1 , fig. 1 05) . Thus the subcarrier frequencies need no 


adjustment. Details are shown in the table below. 


standard 
F D 
x 
F H3 
relationship of subcarrier frequency (f5) 
to horizontal scan frequency (fH) 


PAL 
0 
1 
400 Hz 
fs 
= 283.7516fH 


PAL-N 
1 
1 
400 Hz 
fs 
= 229.251 6fH 


PA L-M 
1 
0 
1 
fs = 227.25fH 


NTSC 
1 
0 
0 
f5 
= 227 .5fH 


Positive logic: 1 = H I G H ; 0 = LOW 


The complete chroma data from the digital unit 1 consisting of the burst signals, the vector informations 


Q, I , U and V, saturation signa ls 2°121 /22, 
G - Y = 0 
and the R G B signals are applied to the U/V ­ 


matrix. These signals are weighted and summed up to generate the two colour d ifference signals R -Y 


and 8-Y. Both signals are fed via low- pass filter paths to the inputs 5 and 1 2 of the modulator circuit 


TDA250 1 . 


This circuit encodes the colour difference signals R -Y and B - Y onto one subcarrier. Quadrature 


modulation a llows the coding to be in accordance with either the PAL or the NTSC system. Clamping 


the output and correcting the out -of -ba lance of the modulators in done by applying the line sync pulse 
to input 7. I n the PAL system the o0 /1 80° line by line phase shift of the ( R - YI chroma signal part is 


achieved by the fH/2 signal at pin 8. 


Furthermore the control signal 'PAL-G' (applied via print connector 27 and line 'a') turns on transistor 
31 1 and relay 801 to adjust the goo · phase shift of TDA2501 and the band-pass filter to 4.4 M Hz. 
The subcarrier si.gnal generated by the subcarrier VCO is applied via transistor 322 to input 1 of the 
modulator circuit. To obtain a goo phase shift of the carrier (B -Y) the RC combination C5 1 0/A638 is 


used between pins 2 and 1 5. 
Adjustment of the colour difference signals (B - Y) I ( R -Y) is done by trimpot R633 and the correct 


phase Ev to Eu is achieved by capacitor C509 (see table checks and adjustment seq. 5.6 - 5.7.). 
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The complete chroma signal is available at pin 9 of the modulator/encoder circuit and is passed via the 


4 .4 MHz band - pass fi lter via transistor 3 1 6 to the CH ROMA O UT pin 26 of the PAL/NTSC unit. The 


band -pass filter suppresses the d. c. components of the ( R -Y) + (B -Y) signal. 


For the NTSC and PAL systems with 
subcarrier frequencies of 3.5 MHz the control signal via line 'a' 


is not present: thus transistor 31 1 and relay 801 are switched off. The 90° phase shifted carrier of 


TDA2501 and the band -pass filter are switched over. In this case transistor 3 1 3 is turned off, capacitor 


C5 1 5 is switched on by diode 404, so band -pass filter is adjusted to 3.5 M Hz. 


During NTSC the control signal fH/2 at pin 8 is changed to d. c., thus the phase shift of the R - Y 
modulator i s switched off to o0. 
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A : phase o f the burst in odd lines o f the first, second, 


fifth and sixth fields and in even lines of the third, 
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fifth and sixth fields and in odd lines of the third, 
fourth, seventh and eighth fields 


PAL systems 


0,177 (Eit - Ev) 
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NTSC system 


Chrominance axes and phase of the burst 
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4.5. 
SECAM unit (U3). see fig. 1 1 1 and block diagram fig. 1 1 1 A 


The SECAM unit consists of the F M Modu lator Controller TDA2507 , I C3 1 2, and the SECAM Encoder 


TDA2506, I C3 1 3. For detai led information of both I Cs see Annexe, chapter 1 2. 


The signals from the digital unit at socket 1 08, those are the colour bar as well as the '30 % colour 


bar' and the greyscale signals, are weighted in the summing circuitry according to the SECAM system 


D'R = 1 .9 ( E R - EY) and D 'B = 1 , 2 3 ( E B - EY) . These signals are fed to the SE CAM Encoder which 


produces sequential, frequency modulated colour signals, control led by the clock pulse Clp, the hori­ 


zontal and vertical sync pulses and the chrominance blanking ( BC) signals from the sync pulse generator 


I C324 on the digital unit. 


Band limitation and low -frequency pre -emphasis are achieved between pins 6 and 5 of I C3 1 3, and the 


high -frequency pre -emphasis, consisting of the 'anti -bell filter' and band - pass fi lter, beiween pins 23 


and 3. 


The I C3 1 2 , F M Modulator Control ler TDA2507 , generates the two sub - carriers for F M modulation , 


which are locked t o fH in two PLL circuits. The PLL fi lters are connected t o pin 1 2 and pin 1 6. IC31 2 
a lso demodulates the frequency fed from I C3 1 3 pin 23 to I C3 1 2 pin 1 and produces a control voltage 


depending on the center frequency of a DR- or D B - line and an active line. 


The sequence is: 2 lines 4 .40625 MHz - 1 line FM signal of D'R - 


2 lines 4 .25 
M Hz - 1 line F M signal of D'B - 


and so on, see figure below. 


This voltage, low -pass fi ltered, synchronises the F M modulator of I C3 1 3. 


Vp 
V 1 9 • 2 -+----- 


- - - - - -' 
- - - - - - - - - - - -' 
- - - - - - - - - - - - - - - - 


o·R signal r 
centre frequency 81.UE r O's signal 


--t - - - - - - - - - - - - - 
reisulting 


control input 
centre freQuency RED 
a t p 1 n 15 


Timing pulse output (pin 1 8) and resulting control input (pin 1 5) . 


4.6. 
Y /C & RGB unit (U5A) 
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For unit SA the complete luminance data are applied from the digital unit 1 . The five output signals 
R - G - B, subcarrier and sync signal are connected via coax cable directly to BNC sockets at the rear 
side. Depending on the selected TY system the subcarrier frequency and video levels are switched over 
(see technical data). For SECAM the subcarrier output is not used. 
The luminance and chroma signals are applied separately to the Y IC output connector. 


... 


:· -- · -- · -- · -- · -- ·1 


411 SUBC. IN 
X827 


24 ! cs DEL 
I X826 


371 MB (MIA!iburst) 


( PAUNTSC 
SUBCARAIER 


( SYNC 


1---0- BLUE 


s • VREOU 
I (Yideo reduced) 


. 
I 
261 CHROMA 
0 XB21 ( gOMA 


36 ! y -'NALOO 
! X822 ( LUMINANCE 


L 
_ _ _ 
_ _ 
_ 
_ 
__ _ 
__ _ :.__i 
Block diagram Y/C & RGB Unit 


The luminance data are weighted in the three summing points RED (V101 ). G REEN (V201 ) and B LUE 
(V301 ). Control signals 'black level offset' and 'VREDU' (reduced video ampl.) are necessary for TV 
systems PAL/NTSC M. The luminance signal Y + 0.25 is used for PAL I only. 
The single colour components are applied via sin2 filter paths (fu = 2 MHz) to the three output stages 
R, G, B. The filters serve for signal shaping of the leading and trailing edges espec. for the crosshatch 
pattern (pulse width 200 ns). 
The output stages consist of differential amplifiers N 1 0 1 , 201 , 301 with current source and output 
amplifiers V103, V203 and V303. Z·Diodes V102, V202 and V302 serve for level shift of the de-coupled 
outputs. The output impedance is 75 ohms . 


. 


In order to avoid high frequency cut-off for the multiburst pattern this signal is applied separately to 
the output stages. Adjustment is possible by trimpot 521 . 
The sync signal · DEL' is fed via driver D 1 02 and differential amplifier V541 , 542 to the SYNC output. 
Furthermore it's possible to have the sync signal in G R EE N by setting jumper X002 to ON-position at 


the pcb. 


The PAL/NTSC subcarrier signal is applied via buffer V531 to the BNC output; amplitude: 1 Vpp into 
75 ohms. 


For the Y IC-output the luminance signal is applied via buffer V401 , 450 and inverting feedback am­ 
plifier N401A to the Y·output. The multiburst signal is fed separately to amplifier N401 A. The de­ 
coupled output generates a signal of 1 Vpp into 75 ohms. 


The chroma signal is fed via inverting amplifier stage V51 1 , 513 to the ac-coupled output. In the NTSC 


mode the gain of the luminance and chroma path are reduced by switching-over the feedback path 
via FETs V404 resp. V51 2. 


For detailed checks and adjustment of this unit please follow table 8.4, sequence 1 2.1 to 1 2.40. Signals 
and amplitudes for the different test pattern are shown in fig. 31 - 56. 


4.7. 
Multiburst/Circle unit U6, F ig. 1 1 9 
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The multi burst generator comprises a counter, a summing amplifier, current sources for the subsequent 


triangle generator, a sine shaper and a start/stop circuit. On each TV line the circuit delivers 8 packages 


of sine waves. 


A counter with subsequent summing amplifier deliver a staircase signal which in a triangle generator is 


converted into packages of sinewaves with stepwise increasedfrequencies from 0.8 to 4.8 M Hz. 


10 1 H clock MB 


f H reset 
counter 


357 


f H start / stop 


triangle genera1or 
si ne 
MB OUT 
t- :com....t--<"'1 shaper 


se3 
:359 


start/ stop 


circuit 


370 


The Johnson counter 357 is clocked by 1 0 fH and reset after each line. Depending on the status of the 


counter the currents through resistor 347 for 0.8 MHz multiburst frequency, 748 for 1 .8 M Hz to res. 


754 for 4.8 MHz are summed up in the amplifier 358 pin 2, resulting in a current through transistor 


364 or 2 i . Via current mirror 358 pin 1 0 a current i is driven through trans. 372. So depending on the 


on/off state of transistors 365/366, contro l led by comparator 359, 
(2i - i) 
= 
or 
(0- i) 
= 
- i 
is 


flowing through charging capacitor 583 of the triangle generator. 


The reference voltage of the comparator at pins 1 1 and 1 is set to ca. ± 1 V. 


Via decoupling F ET 367 the zero -symmetrical triangular wave is present at transistor 368 and converted 


into sine wave at the MB OUT connection 29 by the sine shaper. 


The multiburst frequency , i . e. the charging current of the generator, is adjusted at 3 MHz by potmeter 


757, seq. 3.2, 'Table of checks and adjustments'. 


The a mplitude of the multiburst signal is set by potmeter 676 on the main unit 1 1 , fig. 1 07. 


The ST ART /STOP signal is sent via connection 1 4. If the stop signal is active, transistor 370 and so 


diode 448 conduct, so that at the output of transistor 372 a low dc._voltage (DC O F FSET) is fixed. This 


prevents the comparator 359 to switch over: the oscillation of the triangle generator stops. 


The de portion within the multi burst signal is set to zero by potmeter 786. 


The circle generation is achieved by two pulses, which at the intersection line/circle are two times 


actuated by the comparator during the active line time. With increasing number of lines in the upper part 


of the frame e. g. the distance between two pu lses is automatically augmented with respect to the central 


row. 


Double integration by the line- and field integrators 380, 382 and 38 1 , 383, causes parabola in line and 


picture deflections, see next page. The control is organ ized by the horizontal H1 and vertical V 1 pulses 
derived from the sync pulse generator, IC324 pin 23 and 1 9 on the main unit 1 1 . The TV system control, 
IC321 pin 6 on the main unit 1 1 switches either to 625 line or 525 ( NTSC) line system, connection 9. 


Transistor 377 inverts the signal. For 525 lines transistor 378 switches resistor 1 1 2 in parallel to 1 1 5 


while transistor 379 parallels res. 1 1 3 to 1 1 7. 
The addition is achieved via resistor 1 28, 1 30. 


The ellipticity is adjusted by potmeter 1 29. 


The horizontal position is adjusted by potmeter 1 1 4. 


The vertical position is adjusted by potmeter 1 1 6 ( 1 20 for NTSC). 


Forming the circle: The comparator 384/385 is adjusted by 1 36 so that transistor 384 is cut off and 


385 conducts. When the added parabola voltages are exceeding the comparator level, the current of 1tie 


difference stage is taken over by transistor 384. Approaching the comparator level from h igher volta1es 


the same effect results in reverse direction. So at the common cathode pulses of half the diode forw• rd 


voltage origine. The different thickness of the circle, when selecting white or black circle, is achieed 


by the differentiations within the decoupling stages 387 and 388. 


UnebI 
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4.8. 
Sound units 


•2 
CLOCK 


" 
DATA 


Depending on the type of instrument different sound units are built in. The stereo/dual sound versions 
PM 551 5/PM 55 1 8 indicated by an 'X' in the typenumber are equipped with two sound un its : LF stereo 


sound (U7) and R F stereo sound ( US) . All other instruments and PM 551 6 are equipped with the Mono 


sound unit 9 instead (see F ig. 1 03 'Units on Main Print') . 


•O 
STROBE 


SHIFT REGISTER 


303 


10 


L -EXt 


305 


..._ 
_ __,.,.,.,....STEREo 
MONO 


1 0 


MUX 


1---...--"i STEREO 


PAE- EMPtof 
11s,.,. 


L4ATRIX 


,. 



1----0.21._ CH 1 
OUT 


t--=-:20._CH2 


OUT 


PILOT CARR. 


L--------------:;;=-=-----+-----_.,__,•• .. ObT 
'-------::,.c;'----+---2s._ R 


pilot 
IC313 p,14 


carrier 


DUAL:274.1Hz 


output 
""- 
urrent 
J' 
!-----" 


DUAL: N : 570 
STEREO: N : 1330 


Block diagram LF dual/stereo sound (U7) 


LF dual/stereo sound u nit (U7) 


P ILOT 
54.68 kHz 


Depending on the selected sound mode unit 7 generates the audio frequencies 1 kHz and 3 k Hz as ive l I 


as the pilot carrier 54.68 kHz and the two identification frequencies 274.1 Hz/1 1 7.5 Hi in the DUL/ 


STE R EO mode. The line frequency serves as reference. The mode dual and stereo are only possibe i i 
the instrument is set to the TV system PAL G . The different sound modes are controlled from the CPU 


via C-bus lines DATA (SDA), C LOCK (SCL) and STROBE by the shift register 303 (see fol lowing t<ble 


of logic states) . 


The internal audio frequencies 1 k H z a n d 3 kHz are generated b y two RC oscillators based on the Wen - 


bridge principle. The 1 kHz oscil lator is switched on by transistor 354 while array 301 /6 -8 serve5for 


decoupling the differential amplifier 301 /1 -5. Via emitter-follower 301 /9 - 1 1 the signal is applie to 
amplitude control 401 , 402, C504; so stability of frequency and amplitude is achieved. 
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The 3 k H z oscillator i s switched o n by transistor 351 . Components and circuitry are almost identical 


to the 1 kHz oscil lator. 


I n the mono sound mode the 1 kHz or 3 kHz sign! is applied to channel 1 via modulation control switch 


305, buffer 307 , pre -emphasis, stereo matrix 306, output stage 359 to the output CH 1 . Furthermore 


the internal generated a udio signals 1 kHz/3 kHz are available at the Scart output socket. 


For external sound modu lation the signal is applied via the AUDIO input socket to the modulation 
control switch 305. I nput protection is done by Z·diodes 405, 406 and 4 1 0, 4 1 1 . 


I n the stereo sound mode both audio signals are applied via modulation control switch 305 to the left 
channel (CH 1 ) and the right channel (CH2) . For channel 1 the stereo matrix 306 delivers the sound 


signal ( L + R) : 2 via resistors 65 1 ,' 652. For channel 2 the modulated pilot carrier is added to the audio 


signal at output amplifier 360. 


In stereo/dual sound mode the pilot carrier frequency of 54.6875 kHz (3.5 x fH) is generated in a phase 


locked loop ( PLL) by circuit 3 1 6 and divider 3 1 7 ( N = 7). This signal is compared with the reference 


frequency fH/2 by the PLL circuit. The pilot carrier is fed via resistor 687 to the AM modulator 361 , 


362. 
Furthermore the identification frequencies of 1 1 7 .5 Hz (stereo) and 274.1 Hz (dual) are reali2ed by 


dividing down the signal 80fH = 1 .25 MHz by I C31 1 -3 1 4. Signal 80fH is generated by the sync pulse 
generator SAA 1 043 ( U 1 1 ). I n stereo mode the d ivision ratio is set to N = 1 330 for I C31 1 - 313 and 


N = 8 for IC3 1 4. In the d ual mode the program mable divider 31 1 -31 3 is switched over to N = 570 by 


the stereo matrix 306 pin 1 4. The identification signals are applied via active filters 31 5 to the AM 


modulator. 


Unit 7 needs no adjustment. 


I C303 


pin no. 


1 3 


1 4 


pin. no. 


6 · 


7 


pin. no. 


4 


L 


L 


H 


L 


5 


L 


H 


L 


L 


TV System 


PAL 


G, D, I 
M, N 


H 
L 


L 
H 


1 kHz ON/O F F 


H 


1 kHz L 


6 


H 
- 


H 
x 


H 
x 


L 
- 


NTSC 


M 
4 .43 


L 
H 


H 
L 


3 kHz ON/O F F 


H 


3 k Hz L 
1 kHz R 


x 
x 


- 
x 


- 
- 


x 
- 


H 
H 
L 
ext. sound modulation 


pin. no. 
MONO 
DUAL 
STE R EO 


1 1 
H 
L 
L 


1 2 
H 
H 
L 


SE CAM 


B , G , H, K 


H 


L 


remarks 
I 


sound 


oscillators 


remarks 
I 


left and 


right 


channel 


remarks 


L 


L 


L 


I 


stereo matrix, 


modulation pilo 


carrier 


Table logic states of shift register IC303, LF dual/stereo sound unit ( U7) 


function 
I 


pre ·emphasi; 


50 µs/75 µs 


t 
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4.9. 
R F dual/stereo sound unit (US) 


38 


•2 
CLOCll 


" 
DATA 


•O 
STROBE 


FM/AM 


AM 


FM 
DEVIATION 


S H IFT REGISTER 
' 
SOUND LOGIC 
310 . 313. 304 


B lockdiagram R F dual/stereo sound unit ( US) 


LF 
CH2 


I 


36 


SOlJND 


• 
CAR.OUT 


In general unit 8 comprises the same circuitries as the mono sound unit 9 (see chapter 4. 1 2.) and gene· 


rates the sound carrier 1 frequencies 4.5/5.5/6 and 6.5 MHz according to different TV systems. Th e 


1 kHz sound oscillator and pre -emphasis are not present. These parts are built into the LF dual/stereo 


sound unit (U7). 


Unit 8 is controlled from the CPU via the C -bus lines DATA (SDA) , CLOCK (SCL) and ST RO BE. 


Dependent on the chosen TV system shift register I C3 1 0 and sound logic IC3 1 3 select frequencies 


for sound carrier 1 , modulation and carrier level. Sound carrier 2 is additionally controlled by I C304 


and transistor 369. The logic states are shown in the following table. 


The sound carrier 2 frequency 5.742 M Hz is generated in a Phase Locked Loop (PLLI by VC02 if the 


instrument is switched to the modes DUAL or STE REO. For the PLL the carrier signal is applied via 


amplifier 358, converter I C3 1 4 to the programmable divider IC363 - 365 to divide down to half the line 


frequency ( N = 735) . This signal is compared in the PLL circuit 306 with the reference fre.quency f H/2 . 


generated by the sync pulse generator. SAA 1 043 (U 1 1 ) . I C306 generates a control voltage at output pin 
1 3 which is applied via a low -pass filter, summing amplifier 31 2 to varicap 405 to tune the VC02. For 


FM modulation the audio signal is fed via i nput 'LF CH2', summing amplifier 3 1 2 to the varicap 405 of 


VC02. 
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Sound carrier 1 and sound carrier 2 are summed up at resistors 655, 656, applied via the output amplifier 


361 and 370 to the RF unit 1 0. 
For SECAM L the audio signal is applied via the AM path, amplifier 368 to the output amplifier which 


acts as AM modu lator. 


Further frequencies, e. g. 6.742 M Hz of sound carrier 2, are prepared ( lines E and D) but are not aetivated 


by the software. 


A rough check of the stereo/dual function is possible by a TV including stereo facilities. For accurate 
adjustment of deviation sound carrier 2 especially minimum cross -talk of the two channels specia l test 


equipment is necessary, e. g. R & S Stereo Demodulator AM F 2 . 


I C31 0 


TV system PAL 
NTSC 
SE CAM 


pin no. 
G 
D 
I 
M 
N 
NTSC 
NTSC 
B, G, H 
D, K 
L 
function 
4.43 


4 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 


5 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 


6 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 


7 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 


1 1 
L 
H 
L 
H 
H 
H 
H 
L 
H 
H 


1 2 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
carr. 2 ON/O F F 


1 3 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
AM/FM 


1 4 
L 
L 
L 
H 
L 
H 
H 
L 
L 
L 


I C304 


pin no. 


1 2 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


I C313 


pin no. 


3 
H 
H 
H 
H 
H 
H 
H 
H 
H 
carr. 1 ON/O F F 


4 
H 
L 
H 
L 
H 
L 
L 
H 
L 
L 


1 1 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 


Table logic states shift register I C3 1 0, sound logic I C304, 3 1 3 


Logic states and division ratios of the progr. divider VCOl are shown in the next chapter 4.1 2. 


4. 10. 
Mono sound unit (U9) 


•2 
CLOCK 


•1 
DATA 


•O 
STROBE 


10 


AUDIO 


16 


VCR 


24 


36 


INT/EXT 
AUDIO 


Blockdiagram mono sound unit 
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The mono sound unit comprises a sound logic for different TV systems, the sound oscillator ( 1 kHz ) . 


input circuitry for external sound signals, programmable sound carrier oscillator and the AM/FM modu­ 


lator. 
Unit 9 is controlled from the CPU via C-bus lines DATA (SDA). CLOCK (SCL) and ST ROBE. Dependent 


on the chosen TV system the shift register I C309 and sound logic I C3 1 0, 31 1 select the sound carrier 


frequency, level and modulation deviation. The logic states are shown in the following table. 


The 1 kHz oscillator is a RC oscillator based on the Wien- bridge principle, the components of w1ic h 
are R 61 5, C507, R61 6, C508. Transistor array 301 /6 - 8 is added for switching and decoupling th e 


diffential amplifier 301 / 1 - 5 . Via emitter follower 301 /9 - 1 1 the decoupled signal is fed to th e 


amplitude control 401 , 402, C504; so stability of osci llation and amplitude is achieved. The oscil lator 


is switched on by transistor 354. 


For external sound signals (AUD 10) the impedance converter 351 , 301 /1 2 - 1 4 is available. l nttrnal 


or external sound signals are applied via selectable pre -emphasis (50 µs I 75 µs, dependent on TV sys1em ) 


and multiplexer 302 to the F M - modulator, for system SECAM L to the AM -modulator. By mean; o f 


solder links 551 and S52 the pre -emphasis can be switched off separately. Solder links must not b e 


open. 


The sound carrier is generated by a voltage controlled oscillator (VCO) switched on by transistor 157. 


The carrier frequency depends on the selected TV system (4.5, 5.5, 6.0 or 6.5 M Hz) controlled in .a 


Phase Locked Loop (PLL). The sound carrier amplitude is altered for TV systems PAL/NTSC M ard N 


by transistor 356. 
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I n the loop the carrier signal fsc is fed via amplifier 360, converter 3 1 2 to the programmable divider 


(pos. 306 - 308) to divide -down to the line frequency, see table below. This signal is compared by the 


P L L·circuit IC305 with the line frequency fH which serves as reference, generated by the sync pulse 


generator SAA1 043 ( U 1 1 ) . I C305 generates a control voltage which is applied via a low-pass filter, 


adder 304 to varicap 408 to tune the VCO . After switching on the sound carrier it lasts some seconds 


until the frequency has settled. 
For FM modulation the audio signal is fed additionally via adder stage 304 to varicaps 408. For SE CAM L 


sound modulation is switched over to AM. I n this case the audio signal is applied via path AM, amplifier 


363, to the AM modulator 361 . 


I C309 


TV system PAL 
NTSC 
SE CAM 


pin no. 
G 
D 
I 
M 
N 
NTSC 
NTSC B,G, H 
D, K 
L 
function 
4.43 


4 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Carr. ON 


5 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 


6 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 


7 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 


1 1 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
I NT/EXT 


12 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
I NT ON/O F F 


1 3 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
AM/FM 


14 
L 
L 
L 
H 
L 
H 
H 
L 
L 
L 


I C31 0 
pin no. 


4 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
Divider 


10 
L 
H 
L 
H 
H 
H 
H 
L 
H 
H 
Divider 


IC31 1 


pin no. 


3 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 


1 0 
H 
L 
H 
L 
H 
L 
L 
H 
L 
L 
Divider 


1 1 · 
L 
L 
L 
H 
H 
H 
H 
L 
L 
H 
Pre -emphasis 


Table logic states shift register I C309, sound logic I C3 1 0, 3 1 1 


TV 
IC307 (305*) 
I C308 (304* ) I C306 (303*) 
tota 


system 
freq. 
pin 
3 
4 
5 
n 
p. 3 
n 1 
N 


G, 8, H 
5.5 MHz 
H 
L 
H 
1 1 
L 
32 
352 


D, K, l 
6.5 MHz 
H 
H 
L 
1 3 
L 
32 
4 1 6 


I 
6.0 MHz 
L 
L 
H 
1 2 
L 
32 
384 


M 
4.5 MHz 
H 
H 
L 
1 3 
H 
22 
286 


N 
4.5 M Hz 
H 
H 
H 
g 
L 
32 
288 


NTSC 
4.5 M Hz 
H 
H 
L 


1 3 


H 
22 
286 


NTSC 4.43 
4.5 MHz 
H 
H 
L 
1 3 
H 
22 
286 


* pos. on unit 8, sound carrier 1 


Table logic states and division ratios for the P L L 


4.1 1 . 
R F unit (U10) 


DIVIDER 


'/, 255 


352 


DIV OUT 


AMP L . 
<J 


351 
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VC01 E 
VC0 1 D 
VC01 F 


,....._-=-+- - ±- - - 


- 
· 
- - 
- · · 
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Jl C 
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A 
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Bus 
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16 
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-<Ci+'L---4 
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_'/:_ - 2-- 


F2 
F1 


353 
354 c:J.cJ 


Ive ! lsc 
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_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
--.j 


F ILTE R 
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_ 
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_ 
_ 
_ 
_ 
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_ 
_ 
_ 
_ 
_ 
w 


Block diagram: R F unit 1 0 (32 - 900 M Hz) 


The R F unit serves for generating a double-sideband modulated TV signal in the frequency range 32 VI Hz 


to 900 M Hz. The unit consists of six oscil lators, two amplifiers, modulator part, divider and lowpass 


filter which are built into different screened sections in the RF box. Supply voltages, control and modu· 


lation signals are applied from the motherboard (unit 1 1 ) . 


Generation of the vision carrier frequency i s achieved b y six different oscil lators VC0 1 A t o VC0 1 F, 


5 colpitts circuits up to 680 M Hz and a Clapp oscillator for the upper frequency range 680 - 900 MHz. 


These oscillators are switched on and tuned by the CITAC SAA3036 (Computer I nterface for Tun i ng 


and Analog Control) via lines F 1 to F6 resp. AFC from the motherboard. The CITAC is controlled by 


the microprocessor via the 11 C bus. The frequency ranges of the oscillators, tuning voltages and switch i ng 


signals F 1 to F6 are shown in the following table. Signals F 1 to F6 are additionally used for switch i ng 


the corresponding path of the low-pass filter. 
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osci llator 
frequency 
tuning voltage 
switching state 
IC3 1 8 (U1 1 ) 


range (M Hz) 
range (Vdc) 
CIT AC output 
pin no. 


VC0 1 A 
32 - 
89.75 
;;;.:3 . . . 27 
H 
1 0 


VC0 1 B 
90 - 1 79.75 
;;;.:1 .5 . . . 27 
H 
1 1 


VCOl C 
1 80 - 299.75 
;;;.:3 . . . 27 
H 
1 2 


VC01 F 
300 - 469.75 
;;;.:3 . . . 27 
L 
3 


VC01 0 
470 - 679.75 
;;;.:3 . : . 27 
H 
1 3 


VCO l E 
680 - 900.75 
;;;.:3 . . . 27 
L 
2 


* H 
- 
1 2 v 


L 


- 
o v 


The oscillator voltage of VCOl B - VCOl F is coupled into the stripline by resistors 627 to 630 resp. 


R675 which are soldered to the inductance of the LC-circuit. By changing the position of the output 


coupling point the RF amplitude may be altered and serves for adjustment of the residual carrier (see 


table adjustments, seq. 9.24 - 9.28) ; but adjustment should be done only if measured values exceeds 


tolerances because of replaced components in the R F unit, e. g. mixer or VCO l . 


The R F signal is amplified by OM360 and fed into a 7 dBm double balanced mixer which is used as 


AM modulator. The video and sound signals are added at its modulating input 3/4. The video signal is 


de-coupled (0. 1 4 V . . . 1 .54 V) while the sound signal is ac-coupled . From the output of mixer 354 
the double -sideband modulated R F carrier (A3F) is fed to the activated low - pass filter path and the 


R F attenuator (75 S1) to the R F output. 


The low-pass filter operates in the lowest frequency range 32 - 89.75 MHz as a tracking filter. The 


tuning voltage (AFC) is applied from the C IT AC to varicaps 463, 464 ( pos. 401 , 402 on U l 3) to tune 


the filter path. For frequencies > 470 M Hz the low - pass filter is by -passed via diodes 45 1 , 452 resp. 


4 1 1 , 4 1 2. The fi lter needs no adjustment. 


Additionally the generated R F carrier signal of VCO l A - VCOl F is used for the frequency control 
loop. The R F signal is applied from the stripline output to amplifier O M350. After dividing dow1 


by 256 the signal is fed via D IV O UT to the C ITAC. The CITAC compares this frequency with a 1 


internal generated reference (4 M Hz clock) to supply the tuning voltage (AFC) for the VCO l i n order 


to lock the R F carrier frequency to the set value. 
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4.12. 
Keyboard and display u nit ( U 1 2 ) 


Unit 1 2 contains a 4-digit LED display, 2 1 to 2 9 pushbutton keys with the assigned L E D s next the keys 


(depending on version) and its concerning decoder/driver circuits. Data transfer from the CPU is per­ 


formed via the C-bus lines SCL, SDA and 2 control lines. I nput data sensed from the keyboard matrix 


are sent as serial information from the control transmitter IC301 via line KEYDAT to the CPU. 


The display data including display and LED information are sent from the CPU via the C-bus to the 


display 451 and the LED display driver 302 by three signals: data (SDA), clock (SC L) and data enable. 


Both display drivers have identical functions. The data format consists of a start bit followed by 34 


data bits. During the data transfer from the CPU the enable lines D ISEN and LE DEN are set and the 


data block is loaded to the shift register. These data are latched after the 35th bit is completed, thus 


providing non-multiplexed direct d rive to the display/LEDs. A reset signal is generated internally which 


clears the shift register for the next set of data. 


35 


CLOCK __f1,IV1,IU1-J-UV1,Jl.,.fl.JL 
I 
I 
I 
I 
I 
I 


DATA 
\sTAiJi BIT 
1 I 
: BIT 341 BIT351 


____Jl7;7M;7;7&7J7;7;7a07JZlZ0l17Zl 


LOAD 
(IHTERHA r----------.-J 


RESET 
(IHTERHA 


I n put data format display/LEDs 


YOO 


BRIGHTNESS 
CONTllOL 


. 


DATA 
FNABL!: 


SERlAL 
DATA 


CLOCK 


T 


B lock diagram of display 


VLEO 


l- 
1 


If 
1ti1_ 
I I. 
ti. 


LED DISPLAY 


34 OLm'UT SUFFERS 


34 LATCHES 


34 BIT SHIFT REGISTER 


The brightness of the display is adjusted by means of potmeter R601 and for the LEDs by potrneter 


R 602 in the 'diagnostic program' (see table adjustments 8.4. sequence 1 .9. resp. 1 . 1 0.). 


I nput from the keyboard is achieved by means of the keyboard control transmitter I C30 1 , SAAJ0 07, 


which controls the key matrix inputs and sends the keycode in serial data from the output pin 1 via 


line KEYDAT to the CPU. The input matrix consists of 6 driver outputs ( I C301 pin 1 3 - 1 8) and 6 1e nse 


inputs (pin 3 - 8). When a key is pressed the corresponding sense line is set to 'low' and I C301 tran;rriits 


a burst of 1 2 pulses including latched address and command codes. Data are available as long as a le")' is 


pressed. 
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-I 1---'I 
i 
i 
j 
1 0 0 , 0 0 01 . 1 
0 
1 
0 
1 
01 


I 
I 
I 
I 
I 
I 
I 
I 


Toggle bits 
6 bits key code 


Device a d dress 


Data format 'KEYDAT' 


For simple fault finding of the involved components of the keyboard and display please follow the 


'diagnostic program', chapter 7.2., sequence 2 to 5. 


5. 
ACCESS TO PARTS 


5.1 . 
TOP AND BOTTOM COVERS 


Unplug the mains connector. 
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Loosen the top cover retain ing screws at the rear . 


Lift up the rear edge of the top cover, then p u l l i t backwards. 


The procedure to remove the buttom cover is the same as the above procedure, except the instru­ 


ment must be turned upside down, and the 2 cross-slotted screws are loosened. 


5.2. 
FUSE, MAI NS TRANSFORMER 


For mains voltage setting and fuses and the assigned safety instructions see chapter 2 . 


5.3. 
CAR RYING HANDLE 


Lift the carrying handle. 
Prise off both plastic profile strips next to the carrying handle. 


Loosen the two cross-slotted screws of the holder for handle. 


The handle consists of a rubber part and a steel insert. 


5.4. 
KNOBS 


Remove the cap from the knob. 


Unscrew the nut and remove the knob. 


When replacing the knob, ensure that the white mark is correctly al igned with the text plate markings. 


5.5. 
PUSHBUTTONS 


Remove the top cover (see 5.1 .) 


Remove six screws holding the keyboard/display unit (U 1 2) from inside. 


5.6. 
U NI TS 1 TO 9 


Remove the top cover (see 5.1 ) . 


Remove the fixing strap for units. 


lift both guide arms of the required unit. 


Pull out the unit; use extraction tool of the service kit. 


Two ex.tension boards are available to have good access to all components of the ·units. 
Attention: Please note the p lug-in position of removed units. 


5.7. 
TEXT P LATE, FRONT.,.-PANE L EDG I NG 


Remove the top and bottom covers (see 5.1 . ) . 


Remove two fixing screws ( A ) a n d lift off the side pieces (8) a t both sides. 


Remove the black/brown ornamental strip (C) with a small screw driver. 
Loosen/remove four fixing screws ( D) of the upper and lower front-panel edging. 


Remove the three knobs at the front panel (see 5.4.). 
Remove the text plate. 
f 


Lift off the edging (E). 
i·' 
- 
. 
E 


"-..J--- 
"" - . ' 


'--:.:: ..... ::, 


E 


! 


I 
I 


' · 


a 
PERFORMANCE CH ECK 


6.1. 
G ENERAL I N FORMATION 


WAR N I NG : 
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Before switching on, ensure that the instrument has been installed in accordance with the instructions 


outlined in Section 2 of the Operating Manual: Installation instructions. 


This procedure is intended to: 


check the instrument's specification 
be used for incoming inspection to determine the acceptability of newly-purchased instruments 


and/or recently-recalibrated instruments. 


check the necessity of recalibration after the recommended recalibration interval of 1 year. 


ATTENTION : 


The procedure does not check every detail of the instrument's calibration; rather, it is concerned prima­ 


rily w ith those parts of the instrument which are essential to measurement accuracy and correct o pera­ 


tion. Removing the instru ment covers is not necessary to perform this procedure. All checks are made 


from the front panel. 


If this test is started within a short period after switching on, bear in mind that steps may be out of 


specification, due to insufficient warming-up time. To avoid this situation, allow the specified warming­ 


up time of 30 min. 


6.2. 
GENERAL F UNCTIONAL TEST 


I mmediately after power being switched on a selftest routine is performed under which R O M and RAM 
are tested. A possible fault is detected and an error message on the display locates the fau lt as follows: 


Err 1 
ROM, checksum error 


Err 2 
RAM, write/read error 


Err 3 . .. Err 5 
indications refer to fau lts for wh ich details are written in chapter 7 .1 ., 'Self-test prog ram, 


error messages' 


After this all segments and decimal points of the display and all LEDs are switched on for aoout 3 


seconds for testing. When the selftest routine is terminated, the instrument is automatically set tu that 
oper11ting mode to which it was set before POWE R O F F (frequency, test pattern, modulation) . 


Check for corrnct TV system (thumbwheel swith at the rear) 


Within the front panel part SOU N D select the CAR R I E R and MODU LAT ION I NTE R N keys 


Within the front panel part PATTE R N select the CO LOUR BAR pattern 


Check the basic resp. stop position of the potmeters 
V I DEO AMPL 
1 V 
CHROMA AMPL 
1 00 % 


Set R F AMPL attenuator to 1 0 mV 


Select a vision carrier frequency, which is applied in the respective TV system, e.g. system G in 


VHF channel E5: 1 75.250 MHz 


FAEOUENCY / - I CM! 


---, ,------ 
[ 
.... -.. !_,_, '.. 
' 
_ 
_ 
s_ 
.. rn: 


Connect output R F OUT of the generator with the antenna of a TV receiver 
Check for correct video and sound reproduction at TV receiver; please select ·additional test pat1e rns. 
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7. 
SE LF-TEST PROG RAM, D I AGNOSTIC PROGRAM 


7.1 . 
SELF-TEST PROGRAM, ERROR MESSAGES 


I m mediately after power being switched on and during further operation the internal working program 


checks the main functions of the instrument. If a malfunction is detected an error message will be shown 
on the display ( Err 1 ... 5) and may be used for its localization. D uring some error messages a partial 


operating is possible (see table). 


error code 


Err 1 


Err 2 


Err 3 


Err 4 


- Er 4 


E rr 5 


7.2. 
D IAGNOSTIC PROGRAM 


local ization of malfunction 


ROM, checksum error 


RAM, write/read error 


patterns 


vision carrier frequency 


vision carrier frequency setting 


impossible 


internal data bus 


remarks 


short indication 


short indication; instrument retunes 


the previous frequency setting; other­ 


wise followed by '-Er 4' 


operating video is possible 


F or simple fault finding in the digital circuitries of PM 5515, PM 55 1 6 and PM 55 1 8 several test programs 


can be realized by means of the diagnostic program . 


Moreover faults may be detected b y other o r conventional methods. 


Generally the voltages of the power supply should be checked at first (see chapter 8.4 table of checks 


and adjustments. 


The diagnostic program is activated by closing the solder bridge ST l (motherboard U 1 1 near the P RO M 


I C 3 1 3) . 


After switching o n the instrument all segments and decimal points o f the display and all LEDs are switchd 
on for about 3 seconds followed by indication 'tP-'. 


The keys for sound and frequency keep theirfunction except the DUAL key (available only PM 551 5 G K, 


PM 5515 GTX and PM 55 1 8 GTX). During the test mode it is possible to measure the single soufld 


carriers- 


jMONO 
lo uAL 
jsT E R EO I 


sound carrier 1 


sound carrier 2 


sound carriers 1 and 2 


Correct 'tP-' d isplay (initial mode) allows the following test programs to be selected : 


0. RAM test 1 


Key in: O; display: 'O' 


This test checks the RAM P8 1 55, I C314, on main print. 


The test duration is ca. 9 seconds. If no failure is detected the display returns to the initial i ndication 


'tP-'; otherwise the display i ndicates 'FAI L'. 
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1 . RAM test 2 


Key in: 1 ; display : ' 1 ' 


This test checks the CMOS-RAM PCD857 1 (data memory). I C3 1 5 on main print. The test lasts about 


1 second. I t is not allowed to switch off the instrument during this test. 


I ndication see RAM test 1 . 


2. Display test 


Key in: 2 ; display: '8.8 .8.8.' 


All 7-segment digits and decimal points of the display are lightened. By pushing any key except the 


I N PUT key they are switched off and on. 


Pushing the I NPUT key ends this test: 
single segments including decimal points pass from the left to the right side of the display. Afterwards 


the i nitial display 'tP-' appears. 


3. 
LED test 


Key in: 3; display: '3' 


All LEDs on the textplate are l ightened. By pushing any key except I NPUT the LEDs are switched 


off and on. Pushing the I NPUT key ends the test. 
The single LEDs are switched on and off in turn . Afterwards the test program returns to 'tP-'. 


4. Keyboard test 1 


Key in: 4; display: '4' 


Each key switches on the assigned LED next to the key. The test ends if a key is pushed 3 times. 


5. Keyboard test 2 


Key in: 5; d isplay: '5' 


The codes of pushed keys are decimally displayed; for code see below. 


The test ends if a key is pushed 3 times. The test program returns to the initial display. 


SOUND 


CARAIEA Q 
:©, 
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.® 


EXTERN 0 
© 
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lrA..:Y-11 
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... 


I 
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. 
.. 
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3'1"- 
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' 1UV il Q 


'® 
:@1 


PATTERN/KEYBOARD 
[Q]o EEl o Il a @: t:a::Jo • @ - 
'..® 
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RECALL'. \ 


. 


o ... 
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F3 
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' ' 
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- 
®. 
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06 
' 
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:.-:. .. 
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• 
• 
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.. 


1 
.. @ 2 .®' 3 ®' 
J\.''.•t'..;i';. 


r;;;;.1 
r-;,;.J' 
1..:.:;-;l Q A 
-).!;'/ 
,. .. 


"._.,· o l __ 0 l:. 
_ _ J O • 
o·@]! cH @'. ·@l o• 


Tt:U'TEXT 
VOEO 
.. 
WllO 
OUT 
• OUT 


nst 
0 
@! 


PaGE Q 
1® 
UlfAN Q 
©; 
® 
® 
® 


,.. 
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6 . TV system test 


By this test mode an indication of instrument version and selected TV system dependent on thumbwheel 
switch settings at the rear is poss ible . The numeric characters are available as continuous information 


on the serial data bus. 
Meaning of the d isplay values from left to right side: 


Position 
details/indication 
remarks 


1 
indication of test 6 
always '6' 


2 
Videotext and Stereo modes: 


0 Mono 
no Antiope 


2 Stereo 
no Antiope 


4 Mono 
Antiope 


6 Stereo 
Anti ope 


3 
thumbwheef switch SECA M 
not available P M 551 5 


indication always 0 


indication 1 ... 3 
only PM 55 1 6, PM 55 1 8 


4 
thumbwheef switch PAL 
dependent on setting 


indication 0 .. . 7 
(not available PM 551 6 ) 


7 . Port test 


Key in : 7 ; display: '7' 


All ports B and C of P8 1 55, I C3 1 4 on main print, are set to high level. Pushing any key except the 
I NPUT key effets alternating low and high level at all ports. The I NPUT key ends this test. This test 


may change settings of frequency, sound and patterns. For this reason the instrument should be switched 


off a nd on again for processor reset. 


8. Program ,Yersion 


Key in: 8; display: 'C . .' (short indication) 


For instruments onwards program version C 1 .2 ( not version 2.0) the display shows for a short time the 


built -in program version ( IC3 1 3 on U 1 1 ) . 


9. Type of instrument 


Key in: 9; display: type of instrument. 


After pushing the numeric key 9 the display shows for a short time the type of instrument; e. g. for 


PM 551 5: '551 5'. 
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8. 
CHECKING AND ADJUST I NG 


8.1 . 
GENERAL IN FORMATION 


The following information provides the complete checking and adjusting procedure for the instrument. 


As various control functions are interdependent, a certain order of adjustment is often necessary. The 


procedure is, therefore, presented in a sequence which is best suited to this order, cross-reference being 
made to any Circuit which may affect a particular adjustment. 


Before any check, the instrument must attain its normal operating temperature. 


Warming-up time under average conditions is 30 minutes. 


Adjustments should be made after 30 minutes 


Ambient temperature 23°C ±1 K 


Mains voltage, nominal values -1 2 %/+10 % 


The screening cover of the units must be closed and shou ld be removed only for a short time for 


adjustment. 


Where possible, instrument performance should be checked before an adjustment is made. 


All limits and tolerances given in this chapter are calibration guides, and should not be interpreted 


as instrument specifications unless they are also published in chapter 1 .2. of the O perating Manual. 


Tolerances given are for the instrument under test and do not include test equipment error. 


If not explicitely stated otherwise, the voltage potentials refer to the relevant contact measured 


against measuring earth C .L. ) . 


8.2. 
RECOMMENDED TEST EQUIPMENT 


T 



A 


.__ 
- 


Vdc, 


A 


Vac 
osc 


A 


CIT 


A 


SPA 


A 


FAM 


A 


TV 


A 


Vector 
Notch 


filter 


VPS 


A 


A 


The following abbreviations are used for settings and for the test equipments: 


keep setting concerned 


parameter not used 
output, terminated with 75 n, e.g. Suhner > 1 G Hz 0.5 W 


Digital multimeter for a.c. and d .c. measurement, e.g. PM 2535 


Oscilloscope 50 M Hz, e.g. PM 3055, line selector PM 89 1 7 
Counter/Timer e.g. P M 6665 


Spectrum analyzer 1 G Hz e.g. TEK 2710/01 


Modulation analyzer e.g. R&S FAM/82/88 
TV receiver: Multi-system TV incl. stereo, Teletext, RG8/Y-C 


Vectorscope PAL/NTSC e.g. PM 5667, Vectorscope SECAM e.g. TTV8300 (CSF) 
3.MHz-notch filter, adjustment seq. 3.2. (circuit diagram see fig. 57) 


VPS (Video Program System) monitor, e.g. R&S 


For repair procedure a service kit is available comprising 2 extension test boards and extraction tool 


(see fig. 58). The kit can be ordered directly from Supply Centre Hamburg with service code numbe 1 


531 2 310 1 8027. 


8.3. 


8.3.1 . 
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SOUND MODULATION ( FM) 


Measurements with Spectrum Analyzer 


Sound carriers and modulation can be checked directly at the RF OUTPUT. Accuracy of FM measure­ 


ments with spectrum analyzer are dependent on available type (e.g. frequency span, I F bandwidth 


1 ... 3 kHz). I ndicated values for /J. fm ax are dependent on the modulation frequency and selected pre­ 


emphasis of the pattern generator. /J. fm ax is the frequency spacing of both spectral l ines with maximum 


amplitude above and below the carrier frequency. 


d B 


MHz 


TV system 
pre-emphasis 
SOUND 
specification 
spectrum analyser 


I NT 1 kHz 
value 
/J.fm ax 


PAL B ,G,H 
50 µs 
x 
30 ±2 kHz 
60 


SECAM B,G ,H 
50 µs 
x 
30 ±2 kHz 
60 


PAL I 
50 µs 
x 
27 .5 ±2.5 k Hz 
55 


PA L D 
50 µs 
x 
24 ±4 kHz 
46 


SECAM D,K,K1 
50 µs 
x 
24 ±4 kHz 
46 


PAL M ,N 
75 µs 
x 
1 5 ±5 kHz 
30 


NTSC M 
75 µs 
x 
1 5 ±5 kHz 
30 


Stereo 
50 µs 
x 
30 ±2 kHz 
60 


Stereo L 
50 µs 
x 
1 5 ±1 kHz 
30 


8.3.2. 
Measurements with Modulation Analyzer ( FAM) 


Accurate deviation can be measured at the output of the sound module (U9) in mono sound versions and 


at pin 5 of unit 8 in stereo sound versions. 


I nstrument settings FAM : 


De-emphasis: 


Filter 


50 µs for PAL/SECAM B ,D,G,H , l , K,K1 


75 µs for PA L/NTSC M,N 
1 0 Hz ... 20 kHz 


The 2nd sound carrier ir. stereo sound versions can be measured by selecting the diagnostic program 
'TEST': push key 'DUAL'. 


8 . 4 . 
TABLE OF CHECKS AND ADJUSTMENTS 


Seq . 
TV 


system 


1 . 1 
PAL G 


-- 


1 . 2 


1 . 3 


1 . 4 


1 . 5 


1 .6 


1 .7 


1 . 8 


· I 
-- 


1 . 9 


1 . 1 0 . 


1 . 11 . 


PATTERN 


5 E T 


SOUND 


T I N G S 


FREQUENCY 


( MHz) 


D I AGNOSTIC P ROGRAM 


D I AGNOSTI C PROGRAM 


D I AGNOSTI C P ROGRAM 


I 


VIDEO 
CHROMA 
RF 


AMPL 
AMPL 
AMPL 


. 


measur ing 
measuring 


point/unit 
instrument 


TP1 , U1 1 
Vdc 


( 51 23 , pin 46 ) 


TP2 , U 1 1 
Vdc 


( 51 23 , pin 45 ) 


TP 3 , U 1 1 
Vdc 


(5 123 , pin 44 ) 


TP4 , U1 1 
Vdc 


( cath . 0404 ) 


TP5 , U1 1 
Vdc 


(R 608) 


5cart pin 8 
Vdc 


TP6 , U1 1 
Vdc 


( pas . 885 ) 


TP7 , U1 1 
Vdc 


( IC 31 5 . 8 ) 


v i a R603/Ul2 
Vdc 


vi a R605/Ul2 
Vdc 


M E A S U R I N G 


measured 


value 


5 V ± 1 0 mV 


1 2 V ±20 rnV 


-1 2 V ±20 rnV 


58 v ±4 v 


6 . 1 v ±0 . 25 


1 2 V ±30 mV 


2 . 9 v 


> 2 . 5 v 


v 


500 mV ±25 mV 


300 mV ±1 5 mV 


fig. 
adjustment 
al 
CJ 
::J 
II) 
pas . no . 
. ...., 
J; 
" 
CJ 
Ill 


R61 2 , U 1 1 
x 


R606 , U1 1 
x 


R61 1 , U 1 1 
x 


x 


x 


x 


x 


x 


R601/Ul2 
x 


R602/ U l 2 
x 


x 


expl anat ion 


power supply; 


; 


; 


; 


D-IOS supply 


hum < 2 mVpp 


hum < 3 mVpp 


hum < 4 mVpp 


hum < 4 Vpp 
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function switching at Scart output ( 5 888) 


supply voltage for RAM, switch P OWER OFF 


RAM supply VDD, switch POWER OFF 


Di spl ay/keyboard u n i t 1 2 


Only necess ary after component repl acement o n uni t . 


Close sol der bri dge ' ST l ' o n mai n pri nt ( se e ch apt er 


7 . 2 . Di agnostic program ) . 


d i spl ay, al l segment s ON ( se l ect test prog . 
2 ) 


LEDs, al l LEDs ON ( se l ect t est progr . 3 ) 


keybo ard test 


( sel ect and fol l ow test pro gr am 4 and 5 ) 


l 
l 
j 
! 
t 
! 
l 
I 
l 
l 
I 
I 


S E T T I N G S 


Seq. 
TV 
PATTERN 
SOUND 
FREQUENCY 
V I DEO 
CHROM.I\ 
RF 
me asuring 
measuri ng 


system 
( MHz ) 
AMPL 
AMPL 
AMPL 
poi nt/unit 
i nstrument 


2 .1 
PAL G 
TPB , U1 1 
C/T 


( I C 324 . 1 1 ) 


2 .2 
TP9A, U1 1 
osc , input A 


TP9B , U11 
osc, input B 


. 


' 


2 . 3 
NTSC M 
TPB , U11 
C/T 


( I C 324 . 1 1 ) 


2 . 4 
PAL G 0 § 
SYNC OUT 
osc 


2 .5 
PAL G 
SYNC OUT 


2 . 6 
PAL G 
CARR . OFF 
1 v 
0 % 
TP1 0 


' 
( anode 0443 ) 


2 .7 
PAL G 
VIDEO EXT 
1 v 
0 % 
TP1 0 


2 .8 
PAL G 
V IDEO EXT 
TP1 0 


2 . 9 
PAL G 0 § 
VIDEO (lJT 


2 . 1 0 
PAL G 
VIDEO OUT ._ 


2 . 1 1 
NTSC M 


2 .12 
NTSC M 
,, 
•r 


2 . 1 3 
PAL G 
- 


2 .14 
NTSC M 
VIDEO OUT 
osc 
. 
2 . 1 5 
PAL G 
VIDEO OUT 
osc 


' . 
,, 
dr 
, . 


2 . 16 
PAL G 
-'- 
-- 
TP1 1 ( 50) , U 1 1 
osc 


M E" A S 
U R 
I N G 


measured 


val ue 


5. 000 MHz -±5 Hz 


\ 
- 


' 
k---. 
__.. 
T = 90 


5. 034964 MHz 
±5 Hz 


5 V ±0.2 Vpp 


2.6 V '±0 . 3 Vpp 


0 V ±40 mV 


0 V ±50 mV 


3 V ±0. 1 Vpp 


0 V ±1 40 mV 


1 V ±40 mVpp 


1 V ±40 mVpp 


0.28 V ± 1 0 mVpp 


0.3 V ±1 0 mVpp 


*54 mV ±5 mV 


blanking level 


1 . 4 V ±40 mV 


fi g . 
adj ustment 


pos . no . 


C542 , U 1 1 


MCLK 


CB 


• 
• 
. 
< 200 ns 


C541 , U 1 1 


1 


1 


R664 , U1 1 


R696 , U 1 1 


;,j 
ti) 
:l 
. ...., 
"Cl 
en 


x 


x 


x 


x 
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:,t 
expl an at i on 
CJ 
QJ 
.I:. 
CJ 


I 


master 
OSC , clock frequenc y 


( use high imped . p robe 1 0 : 1 ) 


Setting phase of the main clock MCLK (Unit 1 ) 


(only necessary after replacement of sync. 


generator IC 324/U 1 1 or complete unit 1 ) . 


If T of phase MCLK to CB is less 90 ns 


inverter IC 307 must be modified 


(dependent on your instrument) : 


a. inverter IC 307. 1 . 2. in normal operation 


b. inverter IC 307 . 1 . 2 . is by-passed (s. diagram U1 ) 


Instruments including VPS (see Fig. 1 09A) : 


adjustment is achieved by setting the jumper 


to position INV resp. NINV on U 1 . 


I 


master OSC , clock frequency system M ( use high 


imped . probe 1 0 : 1 ) 


x 
field sync. pulse 


x 
l ine sync . pulse 
I 


blanking level , de value 


x 
apply ext . blac k/white video 1 Vpp to VIDEO I N 


x 
video amplitude 


x 
blanking level , de value 


x I 


video amplitude, PAL 


x 
NTSC M 


x I 


sync amplitude , NTSC M 


x 
PAL G 


x 
black level lift , system M ; *value > blanking level 


x 
black level without lift 


video signal applied to RF modulator U 1 0 
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5 E T T I N G 5 
M E A 5 U R I N G 
' 
I 
Seq. 
TV 
PATTERN 
SOUND 
FREQUENCY 
VIDEO 
CHROMA 
RF 
measuring 
measuring 
measured 


I 
fig . 
adjustment 
.w 
::/, 
expl anation 
l 
,,, 
I.I 
system 
(MHz) 
AMPL 
AMPL 
AMPL 
point/unit 
instrument 
value 
:J 
II) " 
pas .no . 
..., 
I 


'O 
I.I 
Ill 


3. 1 
PAL G § @] CARR . OFF 
1 v 
0 % 
VIDEO OUT 
DSC 
line sync . pulses 
R786, U6 
x 
I 


Multiburst 1.11it 6 , de level 
I 


-- 
-,_.- 
-.-- 
l 
ext . trigger 
adjust pairing of l ine sync pul ses 


3 . 2 
VIDEO OUT 
DSC *3MHz-notch 
3 MHz ±1 5 kHz 
R757 , U6 
x I 


frequency multiburst , 


filter 
adjust burst freq . 2 . 8 MHz/3. 2MHz to same amplitude 


*circuit diagram see Fig . 57 
I 


3.3 
V IDEO OUT 
DSC 
ampl .multiburst 
R676 1 U 1 1 
x 
I 


amplitude of multiburst 
J 


ext. trigger 
adjust to max. value of black and white level 
j 
' 
, , 
, 
, r 
, ' 
, 
1 
3.4 
-- 
-- 
.....:- 
VIDEO OUT 
< 2 x 1 0 mVpp 
ampl itude response of multiburst 
I 


l 


CITJ • 


l 
! 
4.1 
PAL G 
CARR. OFF 
1 82 . 25 
1 v 
0 % 
1 mV 
RF OUT 
TV 
R136 , U6 
Circle U6 ; adjust left circle l ine to 5th vertical 
i 
x 
I 


-- 
-- 
-- 


I 
( VIDEO OUT) 
(monitor) 
line from screen center 
j 
. 


. 
4.2 
R114, U6 
x 
horiz. position ; set symmetr . to center 
' 
! 


4 . 3 
R1 1 6 , U6 
x 
vertic. position ; set symmetr . to center 
i 
: 
4.4 
R129, U6 
x 
ellepticity 
l 
I 
4.5 
--- 
R136 , U6 
x 
adj ust circle to 4 . Sth vertical line from screen 
1 
l 


,, 
I 
. : 
center 


I 


4.6 
NTSC M 
,, 
,, 
I 
IJ 
,., 
,, 
, 
R120, U6 
vertical position NTSC ; set symmetr . to center 
x 
-- 
- 
-- 


5. 1 
PAL G EJ 
CARR. OFF 
1 v 
100 % 
TP1 2 , U11 
osc 
2V t50mVpp 
R662, UZ 
x 
amplitude subcarrier ( unit 2) 
I 


-.- 
-- 


(5126 pin 34) 


5.2 
PAL G 
TP1 2 , U11 
C/T 
443361 9 ±44 Hz 
x 
! 


subcarrier frequency ; 
PAL G 
I 
( SUBCAR. OUT) I 


(locked to the master clock) 


.. 
1 
5 . 3 
NTSC M 
- I 


3579545 t36 Hz 
NTSC 
l 
x 
I l 
5.4 
PAL M 
357561 1 ±36 Hz 
x 
only for PM 551 5 M 


I 


, r 
1 , 
,, 
1 , 


5.5 
PAL N 
-- 
-- 
3582056 ±36 Hz 
x 
onl y for PM 551 5 N 


5.6 
PAL G @] 


CARR. OFF 
1 v 
100 % 
VIDEO OUT 
Vector PAL 
90° ±1 ° 
4 
C509 , uz 
x 
phase of PAL -burst Ev to Eu , (U2 ) 
-- 
-- 


within 3° (5 %) 
2 ,4 
R633, U2 
(U2) 
5.7 
PAL G §EJ 


Vector PAL, OSC 
x 


I 


relative amplitude Ev to Eu, 


set vectorscope ampl. R-Y component to correct 


0 


tolerance field (red) , adjust B-Y conponent by R633 


( blue, yellow) 


5.8 
PAL G 
Vector PAL 
see fig . 
4 
x 
vectors V , U ( PAL ) ; unit 2 


5.9 
NTSC M 
r 
Vector NTSC 
fig. 
3 , 4 
vectors V , u , I , Q ( NTSC ) ; unit 2 
see 
x 


PAL G 
lit' 
' 
,, 
' 
7 
saturation steps ( U2) 
5. 1 0 
@] 


Vector PAL 
see fig . 
X: 
-- 
-- 


i 
., 


SG 


6.1 
PAL G El RED 
CARR OFF 
1 v 
150 .. 
VIDEO OUT 
osc 
use chroma anpl . 
"' 
I 


chroma settings 1 50 .. 
1 00 ., 
,., 
"' 
-!"- 
ext .trigger 
for reference A 
' 
-- 


6.2 
PAL G 
1 00 % 
adjust to 2/3xA 
R1 56 , U 1 1 
x 
use reference. value seq. 6 . 1 


6. 3 
PAL G 
-- 
0 % 
chroma < 2 mVpp 
- Xi 
chroma ampl itude ' 0 ' 


6 . 4 
PAL G D @J 
1 . 5 v 
0 % 
video 1 . 5±0. 1 Vp 
. i 
x; 
max . v ideo anplitude 


6.5 
PAL G 
i 
I 
0 v 
0 % 
1' 
1 , 
video < 1 0 mVpp 
xi 
min . video ampl itude 
' 


Seq. 
TV 


system 


6 . 6 
PAL G 


6 . 7 
NTSC 


6.8 
PAL G 


6.9 
NTSC 


7 . 1 
PAL G 


7 . 2 
PAL G 


PAT TERN 


• 


* 


S E T T I N G S 


SOUND 
FREQUENCY 
VIDEO 
CHROMA 
RF 


(MHz) 


CARR. OFF 


, , 


AMPL 
At.1PL 


1 V* 
100 - 


1 V* 
100 % 


1 v 
1 00 % 


1 v 
100 % 


AMPL 


measuring 


point/unit 


VIDEO OUT 


. 


M E A S U R I N G 


measuring 
measured 


instrument 
value 


Vector , PAL , 


DSC 


Vector , 
NTSC 


DSC 


DSC 


within 3 ° (5 %) 


within 3° (5 %) 


20 mVpp 


20 mVpp 


fig. 


8 


8 


adjustment 


pas .no . 


R1 53 , U 1 1 
x 


.::.! 
u 
a.> 
.I:: 
u 


x 


x 


x 


8 - 6 


explanation 


I 


relation chroma/luminance 


*set potm . VIDEO AMPL to 1 Vpp 


NTSC M 


at VIDEO OUT 


I 


residual subcarrier for PAL 


*black pattern all patterns OFF 


NTSC M 


0[ Q) 


CARR . OFF 
1 82 . 25 
2_ o_:: !: 
RF OUT 
TV 
luminance , blan- 
x 
?lack/white patterns 


VIDEO OUT 
DSC 
king for circle 
*set V IDEO ,LIMPL to 1 Vpp at V IDEO OUT 


• 
pulse 200 ±1 0ns 
1 0 , 1 2 
x 
check center indication , 2T-filter 


see fig . 
13 
x 
pattern without interlacing 


7.3 
NTSC 
• 
see fig . 
11 , 1 2 
x 
PAL M , NTSC 


7 . 4 
PAL G 
see fig . 
1 4 
x 
checkerboard (check add. NTSC ) 
-----.---l--+--+--+--lc-+-t-+-+--+-+-+-+-+---+---+--+--+ 
-1------- 
7 , 5 
PAL G ( :) 
see fig. 
15 
x 
greyscale (check add. NTSC) 


7 . 6 
PAL G [ =::) 
' 


__ 
_ _ 
- 
r 
r 
see fig. 
16 
x 
multiburst ( check add. NTSC) 


7.7 
PAL G, I',...,,[ """"]"""(===) 
CARR . OFF 
= 
"'::"' 


7 . 8 
NTSC M @JG 


7 . 9 
PAL G, I r==:::-:==-il 
@]§ 


7 . 1 0 
NTSC 
§EJ 


7.11 
PAL G, I EJ 


7. 1 2 
NTSC 


' 


1 82 . 25 


, , 


8. 1 


8.2 


B. 3 


8.4 


PAL G 
VIDEO EXT 
CARR . OFF 
RECALL O* 


8. 5 


8.6 


8. 7 


8.8 


8.9 


B. 1 0 


RECALL 1 


RECALL 2 


RECALL 3 


RECALL 4 


RECALL 5 


RECALL 6 


RECALL 7 


RECALL 8 


RECALL 9 


1 V* 
1 00 % 
max. 


-- 
-- 
-- 


" 
, ' 
', 
---- 
- 
--- 


max . 


-- 


, , 
, 
' 
RECALL 5 +0 .25 MHz 


RECALL 6 -0.25 MHz 
,. 
_.._ 


8 . 1 1 


B. 1 2 


8. 1 3 


0. 1 4 


PAL G 


PAL G 


PAL G 


PAL G 


V IDEO EXT 
CARR . Off 
32 • • • 300 


D @] CARR .OFF 
1 82 . 25 


J 
CAR R . OFF 
650/900 


VIDEO EXT 
CARR . OFF 
1 B2 . 25 


1 v 


1 v 
-.-- 


1 00 % 


100 % 
-- 


'W 
Hf 
-- 
_..._ 


max. 


max . 
I 


10 mV 


RF OUT 


VIDEO OUT 


• 


Rf OUT 


, 


Rf OUT ._ 


Rf OUT ._ 


.. 


TV , DSC 


Vector , PAL 


Vector, NTSC 


TV , OSC 


Vector , PAL 


Vector , NTSC 


TV,OSC 


Vector , PAL 


Vector , NTSC 


C/T 
-....-- 


, , 
-- 


SPA 


SPA 


SPA 


SPA, TV 


see fig . 


see fig . 


see fig . 


see fig. 


see fig . 


see fig . 


32. 0 MHz ±1 5 kHz 


89 . 9 MHz ±1 5 kHz 


90 . 0 MHz ±20 kHz 


1 79.75MHz t1 5 kHz 


180. 0 MHz ±1 5 kHz 


299 .75 MHz ±1 5 kHz 


470 . 0 MHz ±25 kHz 


679.75MHz ±30 kHz 


680. 0 MHz ±30 kHz 


900 . 75MHz ±35 kHz 


300 . 0 MHz :t20 kHz 


469 . 75 MHz :1:25 kHz 


-3.5 dBc 


-20 dB ±0.5 dB 


( 1 0 % t1 •)--- - 


-20 dB ±6 dB 


BO dBµV ( 1 0 mV) 


x 


6,7 
x 


2,4 
x 


3,4 : 


17' 1 9 


1 8 , 1 9 


x 


x 


x 


x 


x 


x 


x 


x 


x 


x 


x 


x 


x 


R71 7 , U1 1 
x 


x 


R753 
x 


I 


colour patterns 


*set VIDEO AMPL to 1 Vpp at V IDEO OUT 


colour generating (U2) and analogue luminance 


signals , movinq pattern 
I 


colour 


NTSC 


generating (U2) , analogue signals 


I 


chroma ( G-Y ) ; O 


( le ft part 1 st horizontal bar shows skin colour on 


TV screen) 


. 


vision carrier frequencies; RF oscillator: 


*store freq. settings to memory by: 


l:.i. 
ISTOREI G I STEP I 


harmonics v ision carrier ( 1 st/2nd) 


VCO 1a 


VCO 1 a 


vco 1b 


vco 1b 


VCO 1c 


VCO 1c 


vco 1d 


vco 1 d 


VCO 1 e 


VCO 1e 


vco 1f 


vco 1f 


I 


residual carrier ( AM negative) , Rf amplitude > 80dBµV 


( 1 0 mV at 75 Ohm) ; 
check equidistent steps of 


greyscale in linear demodulated video signal (resp . 


I f-signal) 
I 


mech. adjustment attenuator RF AMPL ( R 753) to 


indication ' 1 0 mV ' 
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S E T T I N G S 
M E A S U R I N G 


Seq. 
TV 
PATTERN 
SOUND 
FREQUENCY 
V IDEO 
CHROMA 
RF 
measuring 
measuring 
measu.red 
fig . 
adj ustment ...., 
explanat ion 
Ill 
.:.: 


instrument 


::i 
u 


system 
( MHz) 
AMPL 
AMPL 
AMPL 
point/unit 
value 
pas .no. 
. ..., 
ni 


"O 
i= 


n:J 
u 


9 . 1 . 
PAL G 
VIDEO EXT 
CARR . ON 
1 82 . 25 
- 
- 
a 
RF OUT 
e- 
SPA , TV 
13 dB 
R 644, U9 
x 
ratio vision to sound carrier ( mono sound vers ions ) 


9 . 2 . 
PAL D 
1 1 dB ±1 dB 
x 
PAL D 
9 . 3 . 
PAL I 
1 2 dB ±1 dB 
x 
PAL I 


f 
1lr 
·Ir 
111' 
•Ir 


9 . 4 . 
NTSC 
_..._ 
1 3 dB ;t:1 dB 
x 
NTSC , PAL M/N 


9 . 5 . 
PAL G ( 
Pun1n J RED 
MONO 
470 . 
1 v 
100 
max . 
RF OUT 
e- 
SPA , TV 


$ -55 


dBc 
x I 


intermodu lation products 


9 . 6 . 
=r I 


680/800 I I I 
I 
I 


$ -50 dBc 
x 
( v is ion carrier to fvc ±1 . 1 MHz) 


9 . 7 . 
900 
!$ -46 dBc 
on screen no visibl e inter ference 


9 . 8 . 
PAL G 
V IDEO EXT 
CARR . ON 
- 
- 
- 
- 
unit ?• pin 5 
C/T 
5 . 5 MHz ±55 Hz 
x 
sound carrier frequencies ( mono sound ve rsions ) 


( S1 30 , pin 5 ) 
sound car rier DSC ( U9 ) is locked to master clock 


9 . 9 . 
PAL D 
6 . 5 MHz ±65 Hz 
x 
PAL D 


9 . 1 0 . 
PAL I 
6 . 0 MHz ±60 Hz 
x 
PAL I 


1 • 
' 
111' 
• 


9 . 1 1 . 
NTSC 
4. 5 MHz ±45 Hz 
x 
NTSC , P AL M/N 


9 . 1 2 . 
PAL G 
V IDEO EXT 
CAR R . ON 
1 82 . 25 
1 v 
.!.QQ.J! 
max 
RF OUT ._ 
SPA , TV 
30 kHz ±Z kHz 
R 629, U9 
x 
sound modu l ation FM , deviation ( mono sound versions ) 


-- 
-- 


INT . 1 kHz 
( unit 9, pin 5 ) 
( FAM) 
measurement hints see chapt . 8 . 3 . 


9 . 1 3 . 
PAL D/K 
24 kHz ±4 kHz 
x 
PAL D 


9 . 1 4 . 
PAL I 
27 . 5 kHz ±2 . 5 kHz 
x 
PAL I 


1' 
,, 
1 5 kHz ±5 kHz 
PAL M/N , NTSC 
9 . 1 5. 
PAL M/N 
x 


9 . 1 6 . 
PAL G 
1it 
' 
1ir 
1r 
1lr 
,, 
C/T 
1 kHz ±1 00 Hz 
x 
sound signal intern 1 kHz 
Scart pin 3 
I 
-- 
- 
- 
--- 


Vac 
400 ±20 mVrms 


9 . 1 7 . 
PAL G 
V IDEO EXT 
CARR ON 
1 82 . 25 
1 v 
1 00 % 
max . 
RF OUT 
..._ 
SPA, TV 
30 kHz ±2 kHz 
x I 


sound extern ; FM deviat ion 


EXTERN 
(unit 9, pin 5 ) 
( FAM ) 
apply ext . signal to AUDIO IN pin 3: 500 Hz, 


rv 
' 
400 ±20 mVrms 


RF mod u l ator UlO (for experi enced serv i ce wor k - 


shops ) . The fo l l ow i ng t ab l e seq . 9 . 18 . . . . 9 . 3 8. 


shou l d be used i n case of fau l t s and component re..; 


pl acements on U l O . For access to p arts remove 


. 


upper screeni ng cover . 


9 . 1 8 . 
- 
- 
32 • 
• 
• 
89 
AFC , UlO 
Vdc 
3 v 
• 
• 
• 
s27 v 
L801 , 
UlO 
x 
. 
tun i ng vol t ae r an2e . ( AFC ) : 
VCO l a 


9 . 19. 
- 
- 
90 • 
• 
• 
1 79 
( C587 ) 
1 .5 V . . . s27 V 
L802 , 
UlO 
x 
adj ust core LBOl/802 
vco lb 


9 . 20 . 
- 
- 
180 • 
• 
• 
299 
I 


3 v 
. . ,S27 V 
L803* , U lO 
x 
*adj u s t by bend i ng approp . co i l L803-810 , 
vco le 


9 . 2 1 . 
- 
- 
470 • 
• 
• 
679 
3 v 
• 
• 
• 
-s27 v 
L804* , UlO 
x 
. 
vco ld 


9 . 2 2 . 
- 
- 
680 . . . 900 
3 v 
• 
• 
• 
-s27 v 
L805* , U lO 
x 
. 
VCO le 


300 • 
• 
• 
469 


I 
L810* , UlO 
vco lf 
9 . 23 . 
- 
- 
3 v 
. . . S27 V 
x 


9 . 24 . 
PAL G 
@D 
CARR . I NT 
150 
1 v 
100 % 
max . 
RF OUT 
._ 
SPA** 
20 d B ±3 dB 
R627* , UlO 
x 
res i du al c arri er ( AM neg . ) 
.. 


9 . 25 . I I 


1 kHz OFF 
200 I I I I I 


20 dB ±3 d B 
R628* , UlO 
x 
* i f neces . move pos i t i on R627-630 or output 


9 . 26 . 
I 


600 
20 dB ±6 d B 
R629* , UlO 
x 
coup l i ng pt . 
( c h ange sol deri ng connec t i on at 


9 . 2 7 . 
750 
20 dB ±6 d B 
R630* , UlO 
x 
corre spon d i ng coi l ) . No v i sual compres s i on al l owed 


9 . 28 . 
400 
20 dB ±6 d B 
R675* , UlO 
x 
of l i n e ar demod u l ated v i deo s i gnal . Adj ustment 


i nf l uences i ntermod u l at i on prod uct s fvc±l . l M Hz, 


see seq . 9 . 32 . 
. 
• 
9 . 37 . 


**SPA sett i ng : b andwi dth rv l . 5 MHz 


s c anwi dth z ero ( d i spers . /d i v ) 
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Seq . 
TV 
PATTERN 
SOUND 
FREQUENCY 
V I DEO 
CHROMA 
RF 
meas ur i ng 
measur i ng 
measured 
fi g . 
adj ustment 
.... 


exp l an at i o n 
ti) 


:J 
u 


syste.11 
(MHz ) 
AMPL 
AMPL 
AMPL 
poi nt/uni t 
i n strument 
v a l ue 
. ...., 
s: 
pos . no . 
"O 
t, 
Cll 


9 . 29 . SEC.AM L 
GREY SCAIE 
CARR INT 
300 . . . 900 
max. • 
RF cur -- 
SPA** 
sp..irious signal 
R 629 , 630} x 
SECAM L , l kHz spurious modul ated on 


T I 


1 kHz 00 T 


or 


I T 


12% of distance 
R 675 (UlO) 
video signal 


I 


<lOinV 
of neighba.lring 
*depending on sensitivity of SPA don • 


greyscale values 
overdrive the analyzer input 
* * S PA setting : 
bandwidth 
1 . 5 MHz 


scanwidth 
zero 


sca l e 
l inear 


t 


9 . 30 . PAL G 
VIDEO EX!' 
OFF 
32 . 
• 
. 
900 
:max . 
RF cur .,_ 
SPA 
80 v (10 mV) 
x 
RF output level 
( at 7 5 Ohms ) 


9 . 31 . PAL G 
RED 
CARR INT 
90 • 
• 
• 
179 
max. 
RF cur ._ 
SPA**, 'N 
-55 dBc 
R627* , UlO 
x 
Intermodulation products 


1 kHz OFF 180 . . . 299 
-- 
s: -55 dBc 
R628*, UlO 
x 
(vision carrier to fvc ± 1 . 1 MHz ) 
9 . 32 . 
9 . 33 . 
I 


300 • 
• 
• 
469 
:s; -55 dBc 
R675*, UlO 
x 
•move soldering connection at corres- 


9 . 34 . 
470 • • . 679 
-50 dBc 
R629* , UlO 
x 
ponding osc i l l ator coil to high s ide ; 
9 . 35 . 
680 • 
• 
. 
900 
-50 dBc 
R630*, UlO 
x 
add check of residual carrier 


' , 
,, 
' 
,, 
, 
( see seq . 
9 . 2 4 
- 
9 . 2 8 . ) 
* *SPA setting : 
bandwidth 1 2 0 kHz 
--- 


scanwidth 0 . 5 MHz 


9 . 3 6 . PAL G 
VIDEO EX!' 
OFF 
32 . 
• 
• 
299 
:max . 
RF cur .- 
SPA 
± 2 v 
R654 , 655 x 
I 


RF level flatness 


9 . 37 . T T I 


300 . 
• 
• 
469 
T I I 


± 3 v 
R656* (U10) 
x 
*adj ustment serves for final matching 


9 . 38 . 
470 • 
• 
. 
900 
± 2 v 
x 
influencing the res idual carrier , 
video compression and intermodulation 
products , 
see seq . 
9 . 2 4 - 
9 . 3 5 . 


Seq. 


10 . 1 . 


1 0 . 2 


1 0 . 3 . 


1 0 . 4 . 


1 0 . 5 . 


1 0 . 6 . 


1 o . 7 . 


1 0 . 8 . 


1 0 . 9 . 


1 0 . i o . 


1 0 . 1 1 . 


TV 
PATTERN 


system 


SECAM L 


SECAM L 


SECAM L 


SECAM L 
,, 


SECAM L D 


SECAM L O @J 


SEC AM L o 


SECAM L 
- 


SEC AM L D83 


SE CAM L @J 


llC...a 
.... 


SG 


SECAM L @] 


SG 
I 


S E T T I N G S 


SOUND 
FREQUENCY 
V IDEO 


( MHz) 
AMPL 


CARR . OFF 
1 V* 
-- 


CARR . OFF 


CARR. OFF 


CARR . OF F 


CAR R . OFF 
1 , 
- 


CAR R . OFF 
1 82 . 25 
1 v 


CARR . ON 
1 82 . 25 
1 v 
-- 


ON 1 kHz 


CARR . OFF 


CAR R . OFF 


CAR R . OFF 
, r 
,, 
--- 


M 


CHROMA 
RF 
measuring 
measuring 


AMPL 
AMPL 
point/unit 
instrument 


100 % 
VIDEO OUT 
Vecamscope** 


-- 


VIDEO OUT 
Vecamscope** 


. 


VIDEO OUT 
Vecamscope** 


TTV 8300 


VIDEO OUT 
Vecamscope** 


w 
IC31 3 p . 1 5 , U3 
O SC , probe 1 0 : 1 
- 


1 00 % 
max . 
RF OUT 
--- 
SPA 


1 00 % 
max . 
RF OUT .,_ 
SPA 
-- 
-- 


unit 9 , pin 5 
O SC , TV 


VIDEO OUT 
DSC 


RF OUT 
TV 


TV , OSC 


Vecamscope 
I 


, , 
, , 
1 
-- 
-- 


E· A S U R I N G 


measured 
fig . 
adj ustment 
..... 
er. 
,;,{. 
::l 
CJ 


value 
pos . no . 
. ...., 
Q.) 


i::: 
.r:. 


ro 
CJ 
l 


adj . red vector 
20 
R626 , U3 
x 


to tolerance 


field ' R ' 
I 


adj ust blue to 
20 
R61 1 , U3 
x 


tolerance 


field ' B ' . 


5 divisions* 
21 
R1 43 , U 1 1 
x 


adjust cmplitudes 


to same value 
21 
L757 , U3 
x 


level between 
22 
L756 , U 3 
x 


1 . 9 • • • 3 . 6V 


-20 ±0 . 5 dBc 
R71 0 , U 1 1 
x 


1 1 dB ±1 dB 
x 


50% ±3 ., 
x 
"' 


see fig . 
23 
x 


see fig . 
24 
x 


see fig . 
2 5 
x 
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expl anation 


SECAM adj ustments PM 551 8 , PM 551 6 


For general checks and adj ustment s P M 551 6 , see 


seq . 1 . 1 • 
• 
• 
• 
9 . 1 7 . except PAL/NTSC unit 


DR and DB-deviation 


* 
set V IDEO AMPL to 1 Vpp at V I DEO OUT 


** s etting : 
' VE ' 


DB-dev i at ion 


I 


chroma amplitude 


* for d i fferent instruments use SECAM colour bar 


characteristics fig . 20 


** setting: Chroma ' CHR ' 


I 


bell-shaped curve 


** setting : Chroma DB-components 


I 


DC-level at sampl ing times 
I 


residual carrier ( AM positive) 


RF ampl itude : > 1 0 m V BO dBµV , no visual 


compre ssion al lowed of linear demodulated video 


signal 


rat io vision to sound carrier 


sound modulation AM 


I 


BW pattern ; check centre indication 


blanking 
. 


and luminance 


I 


ooloor patterne 


*check analog l um inance and colour signal generat ion 


of unit 3 


S E T T I N G S 


Seq . 
TV 
P ATTERN 
SOUND 
F REQUENCY 
V IDEO 
CHROMA 
RF 
measur ing 


system 
( MHz) 
AMPL 
AMPL 
AMPL 
point/unit 


' 
' 
' 
' 


. 


1 1 . 1 . 
PAL G 
TELETEXT 
OFF 
1 8 2 . 25 
1 v 
0 
0' 
max . 
RF OUT 
,. 


1 1 . 2 . 
SECAM L 
PAGE 


1 1 . 3 . 
PAL G 
TEST* 
OFF 
1 8 2 . 25 
1 v 
0 % 
- 
IC 301 p . 6 , U4 


-- 
-- 


1 1 . 4 . 
SECAM L 
IC 301 p . 6 , U4A 


1 1 . S . 
PAL G 
VIDEO OUT 


1 1 . 6 . 
SECAM L 


1 1 . 7 . 
PAL G 
I 


1 1 . 8 . 
SECAM L 


1 1 . 9 • 
• 
P AL G 
___:_I 


' 
1 
· 
.i. 


1 1 . 1 0 . SECAM L 
_.._ 


1 1 . 1 1 
PAL G 
TELET .PAGE 
- 
- 
1 v 
0 ., 


"' 
- 
VIDEO OUT 


+ S 


&CAI.I 


M E 


measuring 


i nstrument 


I 


A S U R I 


measured 


va.lue 


N G 


TV incl . tel etext decoder 


T V incl . antiope d1coder 


C/T , pr obe 


C/ T , pr obe 


O SC , ext . trigger 


D SC , ext . trigger 


D SC , ext . tr igger 


6937500 ±70 Hz 


6203125 ±62 Hz 


9 . 27 • • . 1 0 . 67 


1 0 . 26 • • 
. 
1 0 . 90 


460±20 mV 


7 00 + 0 mV 


-40 mV 


0 V ±10 mV 


0 V ±1 5 mV 


check 1 . fi eld 


cher.k 2. field 


fi g . 
adj ustment 


pas . no . 


µs 
26 


µs 
2 7 
I 


26 
i R 6 1 3 , U4 
I 
t 


27 I 


R 6 1 3 , U4 


26 
I 
! 


27 
! 


I 
I I 
I 


8 - 1 0 


.._, 
expl anat i o n 
C) 
::t. 
::l 
u 


. ...., 
r.J 


"O 
.!: 


cc 
u 


Te letext 
PAL G, I 
(PM 551 5-T , P M 551 8-T X ) 


Ant i ope 
SECAM L 
(PM 551 6-T , PM 551 8-T X ) 


For checks 
T V w ith teletext decoder is nee essar y . 


Operating see O .M . c hapter 3 . 5 . 5 . 


* P M 551 8-T X : The ' TEST ' pattern i s possible b y 


remov ing SECAM unit ( U 3 ) ; sel ect pushbuttons 


' TELETEXT SECAM ' 


x I 


select d i f ferent pages ( P M 551 5 , P M 551 8 ) 


x 
PM 551 6 , P M 5 5 1 8 


x I 


t•l•t•<t dat a olook 


frequencies are locked to master c loc k 


x 
antiope 
(PM 551 6-T , PM 5 51 8-T X ) 


x I 


data timing ( start line sync to clock run- i n ) 


x 
anti ope 


x 
I 


plit ud• t•lot•<t , b ina<y ' 1 ' 


( values related to blanking level ) 


x 
ant iope 


x 


I 


ampli tude binar y ' 0 ' , teletext 


x 
anti ope 


. 


I 


l ine select ion : 
l ine 22 
x 


l ine 335 


8 - 1 1 


S E T T I N G S 
M E A S U R I N G 


Seq. 
TV 
PATTERN 
measuring 
measuring 
measured 
fig . 
adjustment 
-m 
explanation 
::i 
tJ 
point/unit 
. ...., 
CIJ 
system 
instrument 
value 
pas. no. 
"O 


"' 
tJ 


Y.lC & Btaa uaii £!.!5Al 


rear side 
If possible, use additional RGB-monitor 


1 2 . 1 . I 


@]§ 
DUTP . RED -- 
DSC 
adjust ampl . to 
31 
R686, U5 
x 
I 


amplitude multiburst pattern 
§EJ 
black/white level 
ampl . response 1 D mV 


1 2 . 2. 
D.7 V t15D mV 
31 
x 
DC-offset ( Vdco) 


1 2 . 3. 
D. 7 V ±2D mVpp 
31 
x 
signal amplitude 


1 2 . 4. 
PAL/SECAM 
see fig . 
31 
x 
luminance PAL Y = D . 5 ; SECAM Y = 0.75 


1 2 . 5. 
, 
see fig . 
. 
31 , 34 
x I 


check patterns ( contents) 


greyscale: equidistent steps ; colour bar 


1 2 . 6 . 
, 
SYNC 
DSC 
-2.D v ±D. 2 v 
43 
x 
sync. pulse 


1 2 . 7 . 
PAL/NT SC 
SUBCARRIER 
DSC 
1 V tBD mVpp 
x 
ampl . subcarrier PAL/NTSC 


1 2 . B . 
PAL G , I 
ISUBCARRIER 
C/T 
443361 9± 44 Hz 
x I 


subcarrier frequencies (not PM 551 6 ) 


' 
C/T 
1 2 . 9 . 
PAL/NT SC 
UBCARRIER 
see sea. 5 . 3 
• • • 5. 5 
x 
for different svstems see sea. 5 . 3 
• 
• 
• 5 . 5 . 


1 2. 1 D . PAL/SECAI-! 


PUTP. RED ._ 
DSC 
D. 7 V ±2D mVpp 
44 
x 
digital white 


1 2 . 1 1 . PAL I 
IOUTP . RED .,_ 
DSC 
see fig . 
46 
x 
colour bar pattern, PAL I 


1 2 . 1 2 . PAL/SECAI- @] 


OUTP . GREEN .- 
DSC 
ampl. at black/ 
x 
I 


amplitude multiburst pattern 


white level 
ampl . response .S. 1 D mV 


1 2 . 1 3. 
§EJ 
0 .7 V ±1 50 mV 
32 
x 
DC l evel (Vdco) 


1 2 . 1 4 . 
0 . 7 Vt20 mVpp 
32 
x 
signal amplitude 


1 2. 1 5. 
see fig . 
32 
x 
l uminance PAL Y = 0 . 5, SECAM Y = 0.75 


, 
, , 
32 , 35 
check patterns ( contents) 
1 2 . 1 6 . 
see fig . 
x I greyscale : equidistent steps; colour bar 


1 2 . 1 7. PAL/SECAM w 
D. 7 V t20 mVpp 
44 
x 
digital white 


[:.-] 
1' 
' , 


1 2 . 1 8 . PAL I 
see fig . 
47 
x 
colour bar pattern , PAL I 


1 2 . 1 9 . P AL/SECAl-1 @] OUTP. BLUE ._ 
DSC 
ampl.at black/ 
33 
x I 


amplitude multiburst pattern 
§EJ 
whit level 
ampl . response :S 1 0 mV 


1 2 . 20. 
0.7 V ±1 50 mV 
33 
x 
DC-offset (Vdco) 


1 2 . 21 . 
D . 7 V t2D mVpp 
33 
x 
signal amplitude 


1 2 . 22. 
see fig . 
33 
x 
l uminance PAL Y = D . 5, SECAM Y = 0.75 


1 2 . 23 . 
see fig . 
33, 36 
x I 


check patterns ( c ontents) 


greyscale : equidistent steps; colour bar 


1 2 . 24 . PAL/SECAI' 


0.7 V t20 mVpp 
44 
x 
digital white 


1 2 . 25 . PAL I 
' 
, , 
fig . 
48 
colour bar pattern , PAL I 
see 
x 


1 2 . 26 . NTSC 
w 
PUTP. RED 
.... 
DSC 
Vlirt=54 ±5 mV 
45 
x I 


black level lift ( NTSC , PAL M) 


1 2. 27. I 


DUTP. GREEN9- I 


Vlift=54 ±5 mV 
45 
x 
(not PM 5516 ) 


1 2 . 28. 
OUT P . BLUE .,_ 
Vlirt=54 ±5 mV 
45 
x 


S E T T I N G S 


Seq. 
TV 
PATTERN 
VIDEO 
CHROMA 
measuring 


system 
AMPL 
AMPL 
point/unit 


1 2 . 30 
PAL/SE CAM 
OUTP. GREEN e-- 


A 
- 
- 


1 2 .31 
NTSC, M 
_L 
- 
- 
OUTP. GREEN e-- 


. 


CED 
1 2 .32 
PAL G, I 
. .. 
1 00 % 
OUTP. Y/C * --- 
- 


SB 


-....- 


1 2 ,33 
NTSC, M 
- 


1 2 . 34 
SECAM L 
- 


1 2 . 35 
SECAM L 
- 


1 2.36 
PAL G, I 
- 


• 
. , 
' . 


1 2 .37 
NTSC, M 
--- 
- 
-- 
-- 


. 
@] 
.... 


1 2 . 38 
PAL G, I 
SB 
- 
1 00 % 
OUTP. Y/C * --- 


1 2 .39 
NTSC , M 
-r 
- I 


1 


1 2 .40 
SECAM L 
CYAN 
- 
--- 


M E A S U R I N G 


measuring 


instrument 


osc 


' . 


-- 


osc 
T 


measured 


value 


Vsync = 0.3 V 
± 0 . 0 1 v 


Vsync = 0. 28 V ± 0 . 01 V 


1 V ± 40 mV (pp) 


1 V ± 40 mV (pp) 


1 V ± 40 mV (pp) 


0 . 7 V ± 1 50 mV 


0 . 7 V ::!:: 1 50 mV 


0 . 7 V ± 1 50 mV 


300 mV ± 1 5 mV (pp) 


285 mv ::!: 1 5 mv (pp) 


460 mv ± 40 mV (pp) 


fig. 
adjustment 
- 
r;/) ;::) 
'6' 
pos. no. , 
t1S 


49 


50 


51 


53 


55 


55 


5 1 


53 


52 


54 


56 


..)IC (.) 
(I) 
(.) 


x 


x 


x 


x 


x 


x 


x 


x 


x 


x 


x 


8 - 1 2 


explanation 


YlQ i Ba 1.mil (!.1l2Al 
I 


sync in AGB signal GREEN 
set jumper X002 to ON 
(on unit 5A) 


-- 


Y-sjgnal (luminance) 


for luminance test with 75 n termi- 
nation connect an RGB output cable 
to socket X822 to get 
to BNC connector 


-1- luminance, total amplitude 


-- 


- 


• i- blanking level. DC position 


.... 


.... 


-- 


-- 


Chroma sjgnal , amplitude 


* for chroma test with 75 n termi- 


nation connect an AGB output cable 
to socket X82 1 to get C-signal 
to BNC connector 


amplitude of burst 


amplitude of burst 


chroma amplitude purity CY AN 


--- 75 n termination 


OSC oscilloscope 


S E T T I N G S 


TV I 


PA TTERN 
SOUND 
Seq. 


system 
CARR mode 
INT 


1 3 . 1 . PAL G 
VIDEO EXT 
ON 
MONO 
Off 


1 3 . 2 
PAL D.-M 
i 
:I I I 


1 3 . 3 
PAL G 
VIDEO EXT 
ON 
STEREO Qf[_ 
-- 


1 3 . 4 . 
PAL D •.. M 
STEREO 


1 3 . 5 . 
PAL G 
MONO 
I 
·r 
' 
1 3 . 6 . 
PAL D ..• M 
-- 
, ___ 


1 3 . 7 . 
PAL G 
VIDEO EXT 
ON 
DUAL * OFF 


1 3 . 8 . 
PAL G 
VIDEO EXT -DN 
MONO 
1 kHz L 


1 3 . 9 . 
PAL D.-M 
ON 
MONO 
1 kHz L 


1 3 . 1 0 PAL G 
ON 
DUAL 
1 kHz L/R 


-- 


1 3 . 1 1 
STEREO 1 kHz R 


.. 
If 
STEREO 1 kHz L 
1 3 . 1 2 
-- 


1 3 . 1 3 PAL G 
VIDEO EXT 
ON 
STEREO Off 


1 3 . 14 
MONO 
1 kHz L 


1 3 . 1 5 
MONO 
3kHz L 


1 3 . 16 


, 
STEREO Off 
-- 


1 3 . 1 7 
PAL G 
VIDEO EXT 
ON 
MONO 
OFF 


-- 
-- 


1 3 . 1 8 
MONO 


1 3 . 1 9 
DUAL 


1 3 . 20 
DUAL 


1 3 . 21 
STEREO 


' 
' 
, 
' 
1 3 . 22 
-- 
STEREO --- 


FREQUENCY 
V IDEO 
CHROMA 


EXT 
(MHz) 
AMPL 
.AMPL 


OFF 
182.25 
- 
- 


I 
! 


OFF 
182.25 
- 
- 


-- 


. 


' 
_..._ 


OFF 
182.25 
- 
- 


OFF 
182 . 25 
- 
- 


-- 


r 
_.._ 


Off 
182.25 
- 
- 


1 


ON 
- 
- 


OFF 
- 
- 
- 


-- 


' 


-- 


RF 


.AMPL 


max. 
I 


max . 
-- 


"' 
-- 


- 


max. 


-- 


-- 


max. 


-- 


measuring 


point/unit 


RF OUTPUT ... 
f 


RF OUTPUT ._ 


f 


unit 8 , pin 5 
(S1 30, pin 5 ) 
T 


unit 8 , pin 5 


(S1 30 , pin 5) 


RF OUTPUT ._ 


( unit 8, pin 5) 


If 


RF OUTPUT ._ 


Scart, pin 3 


Sc art , pin 3 


RF OUTPUT ._ 


unit 7 , p in 20 


unit 7 , pin 20 


U7 , IC 315 p . 1 


unit 7 , pin 20 


unit 7 , pin 20 


U7 , IC 3 1 5 p . 7 


8 - 1 3 


M E A S U R I N G 


.• measuring 
measured 
adjustment 


.._, 
fig . 
en 
:::t 
explanation 


::l 
(J 
instrument 
value 
. .., 
pas . 
"O 
.c: 


Cl) 
(J 


stereo sound versions (U7/U8 ).onolog 


for rough check or function tes t 


use TV incl . Stereo/Dual decoder 


SPA 
1 3 dB 
R 614, ua 
x 
I 


Ratio v is ion to sound carrier 1 


SPA 
see seq . 9 . 2 • 
• 
• 
x 
for PAL D-.M, NTSC 


SPA 
20 dB 
R63B , ua 
x 
I 


ratio vision to sound carrier 2 


SPA 
- 
x 
sound carrier 2, not present 


C/T 
5 . 5MHz ±55 Hz 


I 


frequency sound carrier 1 


sound carrier OSC is locked to 


master clock 


C/T 
see seq . 9 . 9 • 
• 
• 
x 
PAL D • 
• 
• 
M , NTSC 


C/T 
5 .7421 88 MHz 
x I 


frequency sound carrier 2 


±57 Hz 
*select diagnostic program, close 


solder j oint ' TEST ' (on unit 1 1 ) . 


SPA, TV 
±30 kHz ±2 kHz 
R 602 , UB 
x I 


sound rrodulation carr . 1 ( FM) 


(FAM) 
measurem. hints see chapt . 8 . 3 . 


see seq . 9 . 1 3 • 
• 
• 
x 
PAL O • 
• 
• 
M , NTSC 


±30 kHz ±2 kHz 
x 
FM, dev iation DUAL , carr . 1 and 2 


±30 kHz ±2 kHz* 
R 654, US 
x 
FM, dev iation carrier 2 


*adjust to m in . cross t alking L 


to R channel 


.. 
±1 5 kHz ±1 kHz 
x 
· deviation carr . 1 ; channel R=OFF ; 


SPA ( FAM) , TV 
±2 . 5 kHz±500 Hz 
x 
... deviation carr . 2 by pilot carrier 


C/T , Vac 
1 kHz ±1 00 Hz 
x I 


sound intern 1 kHz/3 kHz 


C/T , Vac 
3 kHz ±300 Hz 
x 
amplitude 400 mV ±20 mVrms 


SPA ( FAM) , 
±30 kHz ±2 kHz 
x 
sound extern ; FM deviation 
I 


TV 
apply signal to AUDIO IN pin 3 : 


"-'• 500 Hz , 400 ±20 mVrms 


to pin 5 :rv, 2 kHz , 400 ±20 Vrms 


C/T 
54687 . 5 ±0. 5 Hz 
x I 


pilot frequency 


Vac 
31 mV ±3 mVrms 
x 
amplitude 


C/T 
274 . 1 Hz 
x 
identi fication freq. DUAL 


osc 
m = 50 % t5 % 
x 
AM pilot carrier DUAL 


osc 
m = 50 r. ±5 r. 
x 
PM pilot carrier STEREO 


C/T 
1 1 7 . 5 Hz 
x 
identification freq . , STEREO 
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9. 
SAFETY I NSPECTI ON AND TESTS A FTE R 
R EPAI R AND MAI NTENAN C E 


I N TH E P R I MARY CI RCUIT 


9.1 . 
G EN E RAL D I R ECTIVES 


Take care that creepage distances and clearances have not been reduced 
Before soldering, wires: 
should be bent through the holes of solder tags, or wrapped round the tag in the form of an open 
U, or, wiring ridigity shall be maintained by cable clamps or cable lacing. 
Replace all insulating guards and -plates. 


9.2. 
SAFETY COMPON ENTS 


Components in the primary circuit may only be renewed by components selected by Philips, see also 
chapter 1 0. 1 . 


9.3. 
CHECKING THE PROTECTIVE EARTH CON N ECTION 


The correct connection and condition is checked by visual control and by measuring Jhe resistance 
between the protective-lead connection at the plug and the cabinet/frame. The resistance shall not be 
more than 0.5 n. During measurement the ma ins cable should be moved. Resistance variations indicate 
a defect. 


9.4. 
CHECKING THE I NSULATION RESISTANCE 


Measure the insu lation resistance at U = 500 Vdc between the mains connections and the protective lead 
connections. For this purpose set the mains switch to ON. The insulation resistance sha l l not be less 
than 2 Mn. 


Note: 
2 Mn is a minimum requ irement at 40 °c and 95 % relative humidity. Under normal conditions the 
insulation resistance should be much higher ( 1 0 to 20 Mn). 


10. 
SPA R E PARTS 


10.1 . 
GENERAL 


1 0-1 


The pattern generators PM 55 1 5, PM 5516 and PM 551 8 are repaired on single component level . No 


complete boards and modules are available at Concern Service E indhoven. 


Loaded P ROMs must be ordered directly via Philips Supply Center Hamburg (please note software 


version) . 
I n case o f difficult faults central repair facil ity of the complete instrument i s possible on special request 


via repair procedure at Supply Center Hamburg. 


Conversion of an existing instrument to a d ifferent version is not foreseen. 


Standard Parts 


Electrical and mechanical parts replacement can be obtained through your local Phi lips organisation 


or representative. However, many of the standard electronic components can be obtained from other 


local suppliers. Before purchasing or ordering replacement parts, check the parts list for value, toleran­ 


ce, rating and description. 


NOTE: Physical size and shape of a component may affect instrument performance, particularly 


at high frequencies. Always use direct-replacement components, unless it is known that a sub­ 


stitute will not degrade instrument performance. 


Special Parts 


In addition to the standard electronic components, some special components are used; 


Components, manufactured or selected by Philips to meet specific performance requirements. 


Components which are important for the safety of the instrument marked with 'S' in the parts 


list. 


ATTENTI ON: Both type of components may only be replaced by components obtained through your 


local Philips organisation. 


1 0.2. 
STATI C SENSITIVE COMPONENTS 


This instrument contains electrical components that are suspectible to damage from static discharge. 


Servicing static-sensitive assemblies or components should be performed only at a static-free work 


station by qualified service personnel. 


. 


1 0.3. 
HANDLING MOS DEVICES 


Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they 


can nevertheless be damaged by accidental over-voltages. In storing and handling them, the following 


precautions are recommended. 


CAUTION: Testing or handling and mounting call for special attention to personal safety. Personnel 


handling MOS devices should normally be connected to ground via a resistor. 


1 0.4. 
SOLDERING TECHNIQU ES 


Working method: 


Careful ly u nsolder one after the other the soldering tags of the semi-conductor. 


Remove all superfluous soldering material. Use a sucking iron or sucking litze wire. 


Check that the tags of the replacement part are clean and pre-tinned on the soldering places. 


Locate the replacement semi-conductor exactly on its place, and solder each tag to the relevant 


printed conductor on the circuit board. 


1 0-2 


NOTE: Bear in mind that the maximum permissible soldering time is 1 0 seconds during which the 


temperature of the tags must not exceed 250 °c. The use of solder with a low melting point is 
therefore recommended. 


Take care not to damage the plastic encapsu lation of the semi-conductor (softening point of 


the plastic is 1 50 °c) . 


ATTENTION: When you are soldering inside the instrument it is essential to use a low-voltage soldering 


iron, the tip of which must be earthed to ground of the instrument. 


Suitable soldering irons shou ld have temperature control and different types of nozzles ( pin point tips). 


e.g. Weller Magnastat WTCP or WECP, Ersa TC 70/24 V. 


I f a higher wattage-rating soldering iron is used on the etched circuit boards (especia lly on the R F -u nits ), 


excessive heat can cause the etched circuit wiring to seperate from the board base material. , 
I n general use short-time heating with high tip temperature at a smal l point, avoid long time heating. 


Chip components ( R F modulator unit) 


Do not use unsoldered chips again 


For replacement take only specified components 


Do not use any adhesive to fix components 


Replaced chips must positioned flat on the pcb before soldering starts 


Use only resin-core solder tin with silver (60, 36, 4 Ag) 


Working method: 
Carefully unsolder both soldering tags of the chip component. Avoid to lift printed conductor on 


the pcb. 
Remove all superfluous material. Use a sucking iron or sucking copper litze wire. 
Locate the replacement chip exactly in place 


An additional fixing point made by solder-tin could be efficient. 
Solder each tag to the relevant printed conductor on the pcb 


After a short coo I ing period resolder again the first soldered joint (tension release of the chip). 


chip 


adering tin 


fi·int 


v 


· 


I ; ;p??/22 i- pcb 


Replacement of chip components 


unsolder chip components 


£ 


1,222221f722>2 22224 


1. solder joint 
2. solder joint 


1 0 -3 


1 0 . 5 
PARTS LIST PM 551 5, 5 5 1 6 , 551 8 


1 0 . 5. 1 
MECHANICAL PARI.'S , miscellaneous , parts not on units 


I tem 
F i g . 
Qty O rdering code 
D escription 


5 3 22 447 90 80 8 
Cover 


2 
70A 
53 2 2 447 90 80 9 
Bottom 


3 
7 0A 
4 
5322 4 62 4 0 756 
Foot ( bottan side) 


4 
70A 
4 
53 2 2 492 64 74 5 
Spr ing plastic foot 


5 
7 0A 
4 
5 322 4 62 44434 
Rubber foot 


6 
70A 
53 22 4 0 5 90 3 1 3 
Tilting support 


7 
7 0C 
5322 4 98 5 0 1 76 
Handle ( rubber part) 


8 
70C 
1 
53 2 2 462 40759 
Steel insert f . handle 


9 
7 0C 
2 
5322 4 62 7 1 444 
Holder for handl e 


1 0 
700 
53 2 2 32 1 
1 03 88 *S Mains cable Europe 


1 1 
7 00 
1 
5322 3 2 1 2 0 8 1 6 *5 Mains cable UK 


1 2 
700 
1 
53 2 2 32 1 
1 0 1 2 3*S Mains cable USA. 


1 3 
2 
5322 4 62 4 0 7 92 
Foot ( rear side ) 


1 4 
1 
5322 381 1 083 7 
Window for display 


1 5 
3 
5 322 4 1 4 3 0 03 9 
Knob 


1 6 
3 
53 22 41 4 70 0 1 7 
Cover for knob 


1 7 
2 9 
5322 4 1 4 2 0 032 
Cap for pushbutton 


1 8 
5322 455 90 455 
Textplate PM 5 5 1 5 


1 9 
5322 4 55 90456 
Text plate PM 5 5 1 5 x 


2 0 
53 22 455 90 4 5 7 
Textplate PM 5 5 1 5 T 


2 1 
5322 455 90458 
Text plate PM 551 5 TX 


22 
53 2 2 455 90 2 62 
Textplate PM 55 1 5 TXS 


23 
1 
5 3 22 4 55 90459 
Text plate PM 5 5 1 8 


2 4 
1 
5322 455 90463 
Textplate PM 55 1 8 TX 


2 5 
1 
5322 4 55 902 63 
Text plate PM 5 5 1 8 TXS 


2 8 
1 
5322 255 4 0 3 3 6 
IC Socket , 1 4-pole 


2 9 
3 
5322 2 55 44 04 7 
IC Socket , 28-pole 


50 1 
1 
5322 1 2 1 4402 8*S XY-Capac itor 2 7nF/2 . 7nF 


6 0 1 
1 
5322 1 0 1 4 0 1 34 
Potmeter 1K/LIN 


6 0 2 
1 
53 22 1 0 1 40 1 3 5 
Potmeter 1 OK/LIN 
75 1A 
5322 1 46 2 1 2 43 *S Mains trans former 1 00 / 1 2 0 /220 /240 v 


753 
5322 1 0 5 4 0 0 0 7 
RF-Attenuator 75 Ohm 


800 
4 822 2 53 3 0 0 1 4 *S Fuse 3 1 5 MAT 
482 2 2 53 3 0 0 1 8*5 Fuse 6 3 0 MAT 
8 1 1 
5322 2 76 1 2 02 9 *5 Mains switch 


8 1 2 
53 2 2 265 3 0485*5 Mains socket + Fuse hol der 


821 -824 
4 
5 322 2 67 1 0004 
BNC Connector 


5322 390 80 1 29 
Soldering tin (4 % AG) 


MEX:BANICAL PARTS MAIN ONIT/U 1 1 


2 7 
2 
5322 2 67 60 1 86 
Connector 2 9 pin (U1 ) 


2 8 
1 
53 2 2 2 6 7 50 673 
Connecto r 1 7 pin (U 1 ) 


2 9 
7 
5322 2 67 60 1 87 
Connector 2 6 pin (U2 -U8 ) 


30 
7 
5322 267 50 674 
Connector 1 4 pin ( U 2-U8 ) 


3 1 
1 6 
5322 4 0 1 1 0 992 
Guide arm for units 


*S 
safety component 


1 0 -4 


I tem 
F i g . 
Qty O rdering code 


5 1 
52 
72 


73 
8 0 1 
802 
888 


889 


7 0B 


70B 


4822 2 65 4 04 6 5 
1 
53 2 2 265 4 0 594 
3 
5322 2 55 4 04 7 5 
3 
5 3 2 2 2 5 5 44 1 76 
5322 2 73 2 0238 
53 2 2 2 73 2 0 2 3 9 


1 
5322 2 65 5 1 1 57 
1 
4822 2 67 60 099 
5322 2 6 7 4 0 6 87 


MOCHANICAL PARTS Y/C & RGB UNIT SA 


X 8 2 1 -82 7 


X 8 4 1 -84 7 
83 1 -8 3 5 


5 
5322 3 2 1 2 1 90 7 
5 
5322 268 1 4 1 4 1 
5 
5322 2 65 1 02 66 


5 
5322 267 1 00 0 4 
5 3 2 2 2 1 6 6 1 5 0 3 
53 2 2 32 1 60789 


LOADED PROMS PM 55 1 5 
• 
• 
• 
PM 55 1 8 


D escription 


Connector 6 pin, S 5 1 ( C IS ) 
Connector 7 pin , S52 
Insulating disc for regulato r 
Insulating bush for regulator 
Thumbwheel switch PAL 
Thumbwheel switch SECAM 
Scart connector 
Scart plug ( without cabl e ) 
DIN Socket AUDIO IN 


Cable connecto r 5 0 Ohm 
Pin minicoax S3-S 7 
Socket minicoax S 3 -S 7 
BNC Connector ( rear ) 
Y/C Connector unit 
S-VHS Connection cable 


Loaded PROMs must be ordered directly via Philips Supply Centre 


Ham.burg , Att . Mrs . Herbig , department HLO . Because of some customer 


specific so ftware not al l so ftware is listed in the following tabl e . 
In that ca se please order in clear text ; note the software version 
ind icated at the PROM, type number and serial number of your instru- 


ment . 


P os . no . S oftware 
PROM type e . g. 
O rdering code 
Remarks 


CPU ( MDrHERBOA:RD) , PROGRAMM MEMORY 


3 1 3 
c 1 . 1 
HM6264LP 
5 3 1 2 209 88583 
no Hyperband 
3 1 3 
C 2 . 3 
HM62 64LP 
53 1 2 209 88584 
onward s 1 986 
3 1 3 
C3 . 3 
HN2 7C256G 
5 3 1 2 2 0 9 885 85 
incl . VPS 
3 1 3.. 
C4 . 4 
HN27C 256G 
53 1 2 209 88586 
incl . GPIB 


DIGITAL UNIT 1 , PA'J.'TERN GENERATION 


3 3 2 
p 1 . 1 
HN2 7C64G 
5 3 1 2 2 0 9 88587 
332 
P 2 . 0 
HN27C 64G 
53 1 2 2 0 9 88588 
onwards 1 990 


TELETEXT UNIT 4 (ONLY PM 551 5 ) 


3 0 6 
T 1 
N82S 1 2 9 
5 3 1 2 209 885 9 1 
decoding PROM 
3 1 6 
T 1 . 0 
HN2764 
53 1 2 209 88589 
Teletext 


TEIETEXT/ANTIOPE (ONLY PM 55 1 6, PM 551 8 ) 


3 0 6 
A 1 
N82S 1 2 9 
5 3 1 2 209 88593 
decoding PROM 
3 1 6 
u 1 . 1 
HN27C 2 56 
53 1 2 209 88592 
Teletext/Antiope 


1 0 -5 


1 0 . 5 . 2 
ELECTRICAL PARTS 


Some parts are listed in chapter 1 0 . s . 1 . 


All metal film resi stors not l i sted are of type MRS 25 ± 1 % 0.6 W 


( ordering code see end of thi s l ist ) . 


Pas . no . 
Description 
Ordering code 


UNIT 1 1 , MAIN UNIT 


TRANSISTORS/U 1 1 


. 


3 0 5 
Transistor 
BC337 - 1 6 
4 822 1 3 0 4 1 0 9 5 


3 1 9 , 3 3 3 
Transi stor 
BC5 5 8B 
4822 1 3 0 44 1 97 


3 3 9 , 3 4 0 
Transi stor 
BC54 8B 
4822 1 3 0 4 0 93 7 


3 4 1 
Transistor 
BC558B 
4822 1 3 0 44 1 97 


3 42 
Transistor 
BF24 6B 
5322 1 3 0 44863 


3 4 3 , 3 44 
Transistor 
BC54 8B 
4 822 1 3 0 4093 7 


345-348 
Transistor 
BF246B 
53 2 2 1 30 44863 


349 , 3 50 
Transistor 
BC54 8B 
4822 1 3 0 4 0 9 3 7 


3 5 1 -3 53 
Transistor 
BC558B 
4822 1 3 0 44 1 97 


3 54 
Transi stor 
BC338 
3822 1 30 44 1 2 1 


3 90 , 3 9 1 
Tr ansi stor 
BF24 0 
4 822 1 3 0 4 0 9 0 2 


392 
Transistor 
BF494 
4822 1 3 0 44 1 95 


3 94 
Transi stor 
BC54 8B 
4 822 1 3 0 4 0 9 3 7 


3 95 
Transistor 
BC558B 
4822 1 3 0 44 1 97 


3 96, 3 99 
Transistor 
BF24 0 
4 822 1 3 0 40 902 


3 9 7 , 3 9 8 
Transistor 
BC54 8B 
4 822 1 30 4 0 93 7 


4 0 0 
Transistor 
BF246B 
532 2 1 3 0 44863 


INTEGRATED CIRCUITS/U 1 1 


3 0 1 
Integr . c ircuit 
7 8GU 1C 
5322 209 85 565 


3 0 2 
Integr . c ircuit 
7 9GU 1C 
53 22 209 863 49 


3 04 
Integr . c ircuit 
LM31 7T 
4 822 209 805 9 1 


3 1 1 
Integr . c ircuit 
P80 85AH-2 
53 22 209 832 1 3 


3 1 1 * 
Integr . circuit 
M80C85 
5322 209 73736 


3 1 2 
Integr . c i rcuit 
SN74LS3 73J 
5322 209 86062 


3 1 3 
PROM ( C/ . , ) 
PROGRAM 
see page 1 0-4 


3 1 4 
Integr . circuit 
P 8 1 5 5H 
5322 209 1 4 563 


3 1 5 
Integr . c ircuit 
PCF85 7 1 P 
4822 209 8357 1 


3 1 6 
Integr . circuit 
SN 74LS 04N-OO 
4822 209 80783 


3 1 8 
Integr . circuit 
SAB3 03 6 
5322 2 0 9 1 1 3 74 


32 1 , 33 1 
Integr. circuit 
HEF4094B D 
53 22 209 1 04 2 1 


3 2 2 
Integr . circuit 
HEF4 0 1 1BD 
4 822 209 1 0247 


3 2 3 
Integr.- 
c ircuit 
HEF40 50BD 
482 2 209 1 02 6 1 


* only NICAM, GPIB instruments 


P as . no . 


324 
3 2 5 
326 
32 7-3 2 9 
3 3 0 


3 3 5 -338 
3 93 


DIODES/U 1 1 


4 0 1 


4 0 2 
403 -4 0 6 
4 0 7 
4 1 1 -423 


429 
43 1 , 43 2 
438-440 
442 
4 4 3 , 445 


444 , 462 


463 
464 


1 0-6 


D escription 


Integr . c i rcuit 
SAA 1 043P 
Integr . c ircui t 
HEF4 0 1 1UBP 
Integr . circuit 
MM74HC4049N 


Integ r . c ircui t 
MM74HC4 0 5 0N 
Integr . circuit 
LM3 2 4N 


Integr . circuit 
MC3346P ( CA3 0 86 ) 
Inte g r . c ircui t 
MC 1 458N 


Recti fier 


Rectifier 
Diode 


PL4 0 
BY22 5-2 0 0 
BYV95B 


Diode , referenc e BZX79-B6V 8 


Diode 
BAW62 


Diode , re ference BZX79 -B3 0 
Diode 
BAW62 


Diode 
BAW62 


Diod e , reference BZX 79-B6V 2 


Diode , re ference BZX79-B4V7 


Diode , reference BZX79-B5V6 


Diode 
BAW62 


Diode , re ference BZX79 -B6V8 


O rdering code 


5322 2 0 9 8 1 468 
53 22 209 82 5 0 4 
5322 2 0 9 1 1 3 75 


53 22 2 0 9 1 1 3 76 
4822 2 0 9 80587 


5322 2 0 9 1 1 2 2 5 
4822 2 0 9 8 1 349 


5322 130 5.040 7 


4822 1 3 0 503 1 2 
4822 1 30 4 1 486 
4822 1 3 0 342 78 


4822 1 3 0 3 0 6 1 3 


4 822 1 3 0 3432 8 
482 2 1 3 0 3 0 6 1 3 
4822 1 3 0 3 0 6 1 3 
4822 1 3 0 34 1 67 
4822 1 3 0 3 4 1 74 


4 822 1 30 34 1 7 3 


4822 1 3 0 3 0 6 1 3 
4 822 1 3 0 3 42 7 8 


CAPACITORS/U 1 1 


2 1 4, 2 1 8 
2 1 5 
2 1 6, 2 1 7 
2 2 0 
2 2 1 


2 2 2 , 5 76 


2 2 3 , 22 5 
224 
2 2 6 , 2 2 7 
228 


5 0 1 


5 0 2 
5 03 -505 
50 6 , 51 0 
50 7 , 508 


50 9 , 5 1 4 
5 1 1 , 5 1 2 
5 1 3 
5 1 7 
5 1 8 , 53 6 


Cap . ceramic 
Cap . cer amic 
Cap . 
electrolyt . 
Cap . foil 


Cap . ceramic 


Cap . ceramic 
Cap . sol id alu . 
Cap . ceram ic 
Cap . ceramic 
Cap . ceramic 


Cap . electrolyt . 
Cap . elec trolyt . 
Cap . electrolyt . 
Cap . el ectrolyt . 
Cap . ceramic 


Cap . electrolyt . 
Cap . ceramic 
Cap . ceram ic 
Cap . ceramic 
Cap . electrolyt. 


0 , 0 2 2uF 
1 O O nF 
1 OuF 
2 2 0 nF 


0 , 022uF 


2 , 2pF 
1 0uF 
680pF 
1 0nF 


1 2pF 


1 0 0 0 0uF 
47uF 
22uF 
2 2 0 0uF 
1 00nF 


22uF 
1 00 nF 
1 nF 
1 O O nF 
1 0uF 


80 % 
2 0 % 
5 0 % 
1 0 % 
80% 


0, 2 5pF 
2 0 % 
1 0 % 


2 % 


2 0 % 


50 % 
2 0 % 


63V 
5 0V 
5 0V 
4 0V 
63V 


1 o ov 


1 6V 
1 D OV 
1 0 0V 


1 o ov 


2 5V 
63V 
1 0 0V 
4 0V 
5 0V 


4 822 1 22 3 0 1 03 
53 22 1 2 2 3281 1 
4822 1 24 4 0 4 3 5 
4822 1 2 1 41 855 


4822 1 22 3 0 1 03 


4 822 1 22 3 1 03 6 
4822 1 24 2 1 3 1 4 
4822 1 22 3 0 0 53 
4822 1 22 3 1 4 1 4 


4822 1 22 3 1 056 


5322 1 24 7 0 4 1 1 
4822 1 24 40433 
4822 1 24 40 764 
482 2 1 24 2 1 324 
5322 1 22 32 8 1 1 


5 0 % 
3 5V 
4822 1 24 4 0434 


20% 
s ov 
5322 1 22 32 8 1 1 


1 0 % 
1 0 0V 
4822 1 22 3 0 02 7 


2 0 % 
5 0V 
5322 1 2 2 32 8 1 1 


5 0 % 
5 0V 
4822 1 24 4 0 4 3 5 


Pos . no . 


5 1 9 
52 0 
52 5 


5 2 6-5 2 9 
5 3 1 


5 3 2 
533 , 53 8 
534 


53 7 , 555 
540 


5 4 1 , 542 
543 , 544 
54 5 , 546 


54 7-549 
5 5 0 , 569 


5 5 1 -554 
5 5 9 , 560 
5 6 1 
562 
5 6 3 , 5 66 


5 64 
565 
567 
568 
5 7 0 , 5 72 


5 73 
5 74 , 575 
5 7 7 


5 78 


Description 


cap . electrolyt . 
Cap . e lectrolyt . 
Cap . el ectrolyt . 


Cap . cer amic 
cap . c eramic 


Cap . foil 
Cap . electrolyt . 
cap . c eramic 


Cap . el ectrolyt . 
Cap . cer amic 


Cap . trimmer 
Cap . ceramic 
cap . ceramic 
Cap . cer amic 
cap . ceramic 


Cap . ceramic 
Cap . e lectrolyt . 
Cap . ceramic 
Cap . ceramic 
Cap . ceram ic 


Cap . ceramic 
Cap . ceramic 
Cap . c eramic 
Cap . foi l 
Cap . ceramic 


Cap . ceram ic 
Cap . ceramic 
Cap . chip 
Cap . electrolyt . 


RESISTORS/U 1 1 


1 43 , 7 1 0 
1 53 , 61 2 
1 56 
6 0 6 , 61 1 
62 7 , 628 


664 
676 
696 
7 1 7 


COILS/U 1 1 


805 
80 6 


Potm. trimmer 
Potin . trimmer 
Potm. trimmer 
Potm . trimmer 
Res . metal f i lm 


Potm. trimmer 
Potm . trimmer 
Potm. trimmer 
Potm . trimmer 


Coil 
Coil 


1 0-7 


1uF 
1 00uF 
4 , 7uF 


0 , 022uF 
22pF 


1uF 
22uF 
1 , 5nF 
47uF 
4 7pF 


2 0pF 
2 7pF 
68pF 


O , 022uF 
2 2 0pF 


50% 
50 % 
50% 


80 % 
2 % 


1 0 % 
50 % 
1 0 % 


50 % 


2 % 


2% 
2 % 
80 % 
2 % 


O , 0 22uF 
80 % 


22uF 
50 % 


0 , 68pF 0 , 2 5pF 


39pF 
2% 


1 8pF 
2 % 


1 2pF 
2 2 0pF 
8 , 2pF 
470 nF 


0 , 0 2 2uF 


1 I 5pF 
O , 0 2 2uF 
3, 3pF 
22uF 


2 % 
1 0 % 
0 , 2 5pF 
1 0 % 
80% 


0 , 2 5pF 
80 % 
0 , 2 5pF 


50 % 


4 70E 
CARB LIN 
1 0 OE 
CARB LIN 


2 2K 
CARB LIN 


63V 


1 ov 
63V 


63V 


1 o ov 


1 o ov 
3 5V 
5 0 0V 


1 0V 
1 o ov 


1 0 0V 
1 o ov 


63V 
1 o ov 


63V 
3 5V 
5 0 0V 
1 o ov 


1 o ov 


1 o ov 
1 o ov 
1 o ov 


63V 
63V 


1 o ov 
63V 
1 o ov 
3 5V 


0 I 1W 
0 , 1W 
0 I 1W 


O rdering code 


4 822 1 24 4 02 42 
482 2 1 24 40 1 78 
4 822 1 24 4 0246 


482 2 1 22 30 1 03 
5322 1 22 3 2 1 43 


5322 1 21 4 0 1 9 7 
482 2 1 24 40434 
4 822 1 22 3 1 1 69 
482 2 1 24 40 1 77 
4 822 1 22 3 1 0 72 


4 822 1 25 5 0 0 4 5 
4822 1 2 2 3 0 0 4 5 
4 822 1 22 3 1 34 9 
482 2 1 22 3 0 1 03 
5322 1 22 3 4 04 7 


4 822 1 22 3 0 1 03 
482 2 1 24 40434 
4 822 1 22 31 2 1 3 
4822 1 22 3 1 069 
4 822 1 22 3 1 0 6 1 


4 822 1 22 3 1 05 6 
482 2 1 22 30094 
4 822 1 22 3 1 052 
5322 1 2 1 42467 
4 822 1 22 3 0 1 03 


5 322 1 22 3 2 1 0 1 
4822 1 22 30 1 03 
4 822 1 22 3 1 821 
482 2 1 24 40434 


4822 1 00 1 0 0 3 8 
482 2 1 00 1 00 75 
4 822 1 00 1 00 5 1 


1 K 
CARB LIN 
0 , 1 W 
4822 1 00 1 0 03 7 
4K7 
2 % 0 , 1 9W 
5322 1 1 1 9 1 1 1 5 


4 7K 
CARB LIN 
1K 
CARB LIN 
2K2 CARB LIN 


0 , 1W 
O , 1W 
O , 1W 


4822 1 00 1 00 7 9 
482 2 1 00 1 0 0 3 7 
4 822 1 00 1 0 029 


470E 
CARB LIN 
0 , 1W 
4822 1 00 1 00 3 8 


2 2 . 8uH 
7 . 1uH 


5322 1 57 527 9 3 


5322 1 57 52 794 


1 0-8 


P os . no . 
Des cription 
Ordering code 


RELAIS/U 1 1 


880 
Reed rel a is 
1 2V 
5322 280 2 02 6 6 


CRYSTALS/U 1 1 


88 1 
Crystal 
5. 034 964 MHz 
5322 242 7 1 60 7 
882 
Crystal 
5 . 0 0 0 MHz 
53 22 242 70 7 1 8 


883, 884 
Crystal 
4. 0 0 0 MHz 
4822 242 70668 


BAT'l'ERY/U 1 1 


885 
Battery lithium 
3V 
5322 1 38 1 0 1 44 


UNIT 1 , DIGITAL UNIT 


INTEGRATED CIRCUITS/U 1 


3 0 7 , 3 3 1 
Integr . circuit 
PC74HCT 0 4P 
4 822 2 0 9 823 4 1 


3 08 , 336 
Integr. circui t 
HCB7LS 1 74N 
53 22 209 8 1 632 


3 0 9 
Integr . circuit 
SN74LS 1 6 1AN-OO 
5322 2 0 9 85 9 1 5 


3 1 0 , 32 0 
Inte g r . circui t 
HEF4 0 94BD 
53 22 209 1 04 2 1 
3 1 1 
Integr . circuit 
PC74HCT3 93P 
4822 209 83 04 5 


3 1 2 - 3 1 5 
Integr . circuit 
SN 74LS 1 6 1AN-OO 
5322 2 0 9 859 1 5 
3 1 6 
Integr . circuit 
PC74HCT 1 09P 
53 2 2 2 0 9 1 1 4 75 
3 1 7 -3 1 9 
Integr . circuit 
PC74HCT86P 
5322 209 1 1 4 73 
3 2 1 , 32 7 
Integr. circui t 
PC74HCTOOP 
5322 209 1 1 1 05 


322 -324 
Integr . circuit 
PC73HCT 2 1P 
5 322 209 1 1 4 9 1 


3 2 5 , 329 
Integr . circuit 
PC74HCT0 8P 
5322 209 1 1 2 6 5 


3 2 6 , 33 7 
Inte g r . circui t 
PC74HCT32P 
53 22 2 0 9 1 1 2 66 
328** 
Integr . circuit 
SN 74LS 74AN 
4822 209 80 7 82 
3 3 2 * 
PROM ( P / . 
• 
) 
PATTERN GENERATION 
see page 1 0-4 


3 3 3 , 34 
Integr . circuit 
PC 74HCT2 73P 
5322 2 0 9 1 1 4 85 


3 3 5 
Integr . circuit 
PC74HCT 0 2P 
5322 2 0 9 1 1 1 0 6 


3 3 8-348 
Integr. circuit 
PC74HCT08P 
53 22 2 0 9 1 1 2 65 


349 
Integr . circuit 
PC74HCT 1 1P 
4822 2 0 9 1 1 42 7 


3 7 7 
Integr. circui t 
N74LS 3 7N 
4822 2 0 9 8 0 9 1 6 


CAPACITORS/U 1 


5 5 5 -560 
Cap . ceramic 
0 , 0 2 2uF 
80 % 
63V 
4 822 1 22 3 0 1 0 3 


5 6 1 
Cap . electrolyt . 
47uF 
20% 
1 ov 
4822 1 24 40 1 77 


RES ISTORS/U 1 


626-628 
Res . network 
4K7 
x 8 
2% 0 , 1 9W 
5322 1 1 1 9 1 1 1 5 


** only PM 55 1 5 


1 0-9 


P os . no . 
D escription 
O rdering code 


UNIT 1 -VPS , DIGITAL mfIT VPS 


INTEGRATED CIRCOITS/U 1 -VPS 


3 0 7 
Integr . circuit 
PC74HCT 04P 
4 822 2 0 9 8234 1 


3 0 8 
Integr . c ircui t 
PC74HCT2 73P 
53 2 2 2 0 9 1 1 485 


3 0 9 
Integr . circuit 
PC74HCT 1 6 1P 
5322 2 0 9 1 1 4 76 


3 1 0 , 32 0 
Integr . c ircui t 
HEF4094BP 
53 2 2 2 0 9 1 04 2 1 


3 1 1 
Integr . circuit 
PC 74HCT3 93P 
4 822 2 0 9 83 045 


3 1 2 - 3 1 5 
Integr . circuit 
PC74HCT 1 6 1P 
5322 2 0 9 1 14 76 


3 1 6 
Integr . c ircuit 
PC74HCT1 0 9P 
53 22 209 1 1 4 75 


3 1 7 - 3 1 9 
Integr . circuit 
PC74HCT86P 
5 322 209 1 1 4 73 


32 1 I 32 7 
Integr . c ircuit 
PC74HCT00P 
5322 209 1 1 1 0 5 


3 22 -324 
Integr . circuit 
PC7 4HCT 2 1P 
5322 209 1 1 4 9 1 


3 2 5 
Integr . c ircuit 
PC74HCT0 8P 
5322 2 0 9 1 1 2 6 5 


3 2 6 
Integr. c ircui t 
PC74HCT32P 
532 2 2 0 9 1 1 266 


328 
Integr . circuit 
PC74HCT74P 
5322 209 1 1 1 0 9 


3 2 9 
Integr . c ircuit 
PC74HCT08P 
53 22 2 0 9 1 1 2 65 


3 3 1 
Integr . circuit 
PC 74HCT04P 
4 822 209 823 4 1 


3 3 2 * 
PROM ( P / • 
• 
) 
PATTERN GENERATION 
see page 1 0 -4 


3 3 3 , 334 
Integr . circuit 
PC74HCT273P 
5322 209 1 1 485 


3 3 5 
Integr . c ircuit 
PC74HCT0 2P 
5322 209 1 1 1 06 


3 3 6 
Integr. circuit 
PC74HCT1 74P 
53 22 209 1 1 4 78 


337 I 3 5 1 
Integr . c ircuit 
PC74HCT3 2P 
5322 209 1 1 2 66 


338-348 
Integr . circuit 
PC 74HCT08P 
5322 2 0 9 1 1 2 6 5 
3 4 9 
Integr . c ircui t 
PC74HCT1 1P 
4822 209 1 1 4 2 7 


3 50 
Integr . circuit 
N 74LS3 7N 
4822 209 80 9 1 6 


352 
I . C . ROM 
PCD85 72P 
5322 209 5 1 263 


3 5 6 -3 5 9 
Integr . c ircuit 
PCF85 74P 
5322 209 1 0 883 


3 6 0 , 3 6.1 
Integr . circuit 
PC74HCT365P 
5322 2 0 9 7 1 65 1 


362 
Integr . circui t 
HM6264LP-1 5 
5322 209 5 0 6 7 1 
3 63 
Integr . circuit 
PC7 3HCT356P 
5 322 209 7 1 652 


364 
Integr . c ircuit 
PC74HCT86P 
53 2 2 2 0 9 1 1 4 73 


365 
Integr . circuit 
PC74HCT40 7 5P 
4822 209 1 1 42 8 


366 
Integr . circuit 
PC74HCT2 7P 
5322 209 1 1 4 72 


367 
Integr . circui t 
PC74HCT00P 
5322 209 1 1 1 0 5 


368 
Integr . circuit 
PC74HCT0 8P 
5322 209 1 1 265 


3 6 9 
Integr . circuit 
PC74HCT 1 09P 
53 22 209 1 1 475 


CAPACITORS/U 1-VPS 


5 55 
Cap . ceramic 
0 , 0 2 2uF 
80% 
63V 
4 822 1 22 3 0 1 0 3 


5 6 1 
Cap . electrolyt . 
47uF 
50 % 
1 0V 
4822 1 24 40 1 77 


563 
Cap . ceramic 
2 , 2nF 
1 0 % 
63V 
4822 1 22 3 0 1 1 4 


1 0 - 1 0 


Pos • no . 
Description 


RESISTORS/U 1 -VPS 


60 6 
Res . metal f i lm network 4K7 


UNIT 2, PAL-NTSC UNIT 


TRANSISTORS/U2 


3 1 1 
Transistor 
BC 54 8B 


3 1 2 , 3 1 3 
Transi stor 
BC5 58B 


3 1 6, 3 2 2 
Transistor 
BF4 5 0 


3 1 7 , 31 8 
Tr ansistor 
BC54 8B 


3 1 9- 3 2 1 
Transistor 
BF2 4 0 


3 2 5 - 32 8 
Transistor , FET 
BF24 6B 


INTEGRATED CIRCUITS/U2 


3 0 1 , 3 0 2 
Integr . c i rcuit 
HEF40 5 0BD 


3 0 3 , 304 
Inte g r . circui t 
HEF4049BD 


3 0 5 
Integr . c i rcuit 
TDA2 5 0 1 


3 0 6 
Integr . c ircuit 
MC 1 458N 


3 0 7 
Integr . circuit 
SAA 1 044P 


DIODES/U2 


4 0 1 , 40 9 
Diode 
BAW62 


4 0 3 
Diode 
BB2 1 2 


4 0 4 
Diode 
BA4 82 


4 0 5-40 7 
Diode 
BAW62 


4 1 0 -4 1 4 
Diode 
BAW62 


CAPACITORS/U 2 


5 0 1 , 50 5 
Cap . ceramic 
39pF 


50 2 , 5 0 6 
Cap . ceramic 
1 00pF 


5 0 3; 5 0 7 
cap . ceramic 
1 2pF 


5 0 9 
Cap . tr inuner 
2 - 1 OpF 


5 1 0 
Cap . ceramic 
3 3pF 


5 1 1 
Cap . ceramic 
0 , 0 2 2uF 


5 1 2 , 51 3 
Cap . ceramic 
1 00 nF 
5 1 4 
Cap . ceramic 
1 2 0pF 


5 1 5 / 52 9 
Cap . ceramic 
68pF 


5 1 6 , 5 1 7 
Cap . electrolyt . 
1 0 0uF 


5 1 8 -52 0 
Cap . ceramic 
0 , 0 2 2uF 


52 1 , 52 3 
Cap . el ectrolyt . 
22uF 


522 
Cap . electrolyt . 
4 7uF 


524 
Cap . ceramic 
0 , 0 2 2uF 


528 
Cap . ceramic 
1 0 0pF 


2 % 


2% 
2% 


2 % 


80% 
2 0 % 


2 % 
2 % 


50% 


80 % 
50 % 
50% 
80 % 


2 % 


1 o ov 
1 o ov 
1 o ov 


1 o ov 


63V 
50V 


1 o ov 
1 o ov 


1 ov 


63V 
3 5V 
1 ov 
63V 


1 o ov 


0 rdering code 


5322 1 1 1 9 1 1 1 5 


4822 1 3 0 40 93 7 
482 2 1 3 0 44 1 97 
4 822 1 3 0 442 3 7 
482 2 1 3 0 '40937 
4 822 1 30 4 0 9 02 


5322 1 3 0 44 863 


4 822 2 0 9 1 02 6 1 
482 2 2 0 9 1 03 0 6 
4 822 2 0 9 82 1 4 6 
482 2 209 8 1 349 
5322 209 81 724 


4 822 1 3 0 3 0 6 1 3 
4822 1 3 0 3 1 1 2 9 
5322 1 3 0 34 955 
482 2 1 3 0 3 06 1 3 
4822 1 30 3 0 6 1 3 


4 822 1 22 3 1 0 6 9 


482 2 1 22 3 1 3 1 6 
4 822 1 22 3 1 0 5 6 
482 2 1 25 50 0 62 
5322 1 22 320 72 


4 822 1 22 3 0 1 03 
53 2 2 1 22 32 8 1 1 
4 822 1 22 3 1 348 
482 2 1 22 31 349 
4822 1 24 4 0 1 78 


4 822 1 22 3 0 1 0 3 
4822 1 24 404 3 4 
4 822 1 24 4 0 1 77 
482 2 1 2 2 30 1 03 


4 822 1 22 3 1 3 1 6 


1 0 - 1 1 


P os . no . 
D escription 
Ordering code 


53 0 , 5 3 1 
Cap . ceram ic 
0 , 0 2 2uF 
80% 
63V 
4 822 1 22 3 0 1 03 


532 , 548 
Cap . ceramic 
1 00 nF 
2 0 % 
5 0V 
5322 1 22 32 8 1 1 


533 -53 5 
Cap . ceramic 
1 , 5 nF 
1 0 % 
5 0 0V 
4822 1 22 3 1 1 69 


5 3 6 , 543 
Cap . ceramic 
3 , 3nF 
1 0 % 
1 o ov 
4822 1 22 3 0 0 99 


538 -54 0 
Cap . ceramic 
0 , 0 2 2uF 
80 % 
63V 
4822 1 22 3 0 1 03 


54 1 , 542 
Cap . ceramic 
1nF 
1 0 % 
1 o ov 
4822 1 22 3 0 02 7 
544 -54 7 
Cap . ceramic 
0 , 02 2uF 
80 % 
63V 
4822 1 2 2 3 0 1 03 


5 5 1 
Cap . ceramic 
0 , 0 2 2uF 
80 % 
63V 
4 822 1 22 3 0 1 0 3 


555 
Cap . ceramic 
1 00 nF 
2 0 % 
50V 
5322 1 2 2 32 8 1 1 


556 
Cap . ceramic 
1 nF 
1 0 % 
1 o ov 
4822 1 22 3 0 0 2 7 


5 5 7 
Cap . ceramic 
1 2pF 
2% 
1 0 0V 
482 2 1 22 3 1 0 5°6 


RESISTORS/U2 


633 
Patin . trimmer 
1 OK 
CARS LIN 
O , 1W 
4 822 1 00 1 0 03 5 


662 
Patin . tr immer 
4 70E 
CARE LIN 
O , 1W 
4822 1 00 1 00 3 8 
7 1 0 
Resistor network 4 . 7K 
x 8 
2% 0, 1 9W 
5 322 1 1 1 9 1 1 1 5 


7 1 1 
Resi stor network 4 . 7K 
x 4 
2 % 0 , 1 9W 
5322 1 1 6 90 1 3 1 


COIIS/U2 


75 1 , 752 
Coil 
2 2 0uH 
5322 1 5 7 52789 


753 
Coil 
33uH 
5322 1 57 5 2 7 9 1 


754 
Coil 
1 OuH 
5322 1 5 7 52 792 


CRYSTALS/U2 


7 8 1 
Crystal 
3 . 57 9 54 5MHz 
4 822 242 7 0 1 0 5 


782 
Crystal 
3 . 582 0 56MHz 
53 22 242 70 7 0 6 


7 83 
Crystal 
3 . 5 75 6 1 1MHz 
5322 242 740 83 


784 
Crystal 
4 . 43 3 6 1 9MHz 
4822 242 70 3 2 3 


RELAIS/U2 


8 0 1 
Reed relais 
1 2V 
5322 2 80 2 02 6 6 


UNIT 3, SF.CAM 'CNIT 


TRANSISTORS/U3 


3 0 4, 3 0 7 
Transistor 
BF4 50 
4 822 1 3 0 442 3 7 


3 0 5 , 306 
Transistor 
BC54 8B 
482 2 1 3 0 4 0 9 3 7 


3 0 8 
Transistor 
BF2 4 0 
4 822 1 3 0 4 0 902 


3 0 9-3 1 1 
Tran si stor 
BC54 8B 
4822 1 3 0 4 0 9 3 7 


3 1 4 
Transistor 
BF4 50 
4 822 1 30 4423 7 


INTEGRATED CIRCUITS U3 


3 0 1 , 3 0 3 
Integr . circuit 
HEF4 0 5 0BD 
4 822 209 1 02 6 1 


3 0 2 
Integr . circuit 
HEF4049BD 
4822 2 0 9 1 03 06 


3 1 2 
Integr . circuit 
TDA2 5 0 7 
4 822 209 824 0 3 


3 1 3 
Integr. circuit 
TDA250 6 
4822 209 82 402 


Pas . no . 
Des cription 


DIODES/03 


4 0 1 
Diode , re fer e nce 


402 
Diode 


CAPACrrORS/O 3 


5 0 1 , 50 3 
Cap . foil 


5 0 2 I 504 
Cap . solid alu . 


50 5, 506 
Cap . ceramic 


5 0 9 
Cap . ceramic 


5 1 0 
Cap . ceramic 


5 1 1 , 525 
Cap . ceramic 


5 1 2 
Cap . el ectrolyt . 


5 1 3 , 5 1 5 
Cap . tantal 


5 1 4, 51 6 
Cap . foil 


5 1 7 I 5 1 8 
Cap . ceramic 


5 1 9 ' 52 0 
Cap . electrolyt . 


52 1 , 52 8 
Cap . foil 


5 2 2 , 524 
Cap . el ectrolyt . 


5 2 3 
Cap . el ectrolyt . 
526 
Cap . ceramic 


5 2 7 , 537 
Cap . ceramic 


52 9 
Cap . ceramic 


5 3 0 
Cap . ceramic 


53 1 
Cap . foil 


5 3 2 , 538 
Cap . c eramic 


533 
Cap . 
foil 


5 3 4 , 53 6 
Cap . ceramic 


53 5 , 542 
Cap . c eramic 


53 9 I 54 0 
Cap . fo il 


5 4 1 
Cap . ceramic 


543 
Cap . ceramic 


544 
Cap . foil 


RESISTORS/03 


6 1 1 
Potm. trimmer 


62 6 
Potm . trimmer 


COILS/UJ 


7 5 1 
Coil 


752 
Co il 


7 53 
Coil 


754 
Co il 


757 
Coil 


1 0 - 1 2 


BZX79 -B6V2 
BAW62 


0 , 3 3uF 
1 0 % 


6, 8uF 
2 0 % 


1 50pF 
2 % 


0 , 02 2uF 
80 % 


33pF 
2 % 


1 8pF 
2 % 


47uF 
50 % 


680nF 
2 0 % 


2 2 0 nF 
1 0 % 


0 , 0 2 2uF 
80% 


4 7uF 
50% 


4 70 nF 
1 0 % 


2 2uF 
50 % 


47uF 
50 % 


5 , 6pF O , 2 5pF 


1 0 0pF 
1 80pF 
3 , 9nF 
470 nF 


0 , 0 2 2uF 


1 nF 
68pF 
1 , 5pF 
470 nF 
4 7 0pF 


1 O OpF 
470 nF 


4 7 0E 


1K 


1 . 5mH 
0 . 9mH 


3 3uH 
1 0uH 


1 3uH 


2 % 
2% 


1 0 % 
1 0 % 
80 % 


1 % 
2% 


O , 2 5pF 


1 0 % 


2 % 


2 % 
1 0 % 


CARE LIN 
CARE LIN 


O rdering code 


4822 1 3 0 3 4 1 6 7 
4822 1 3 0 306 1 3 


63V 
5322 1 21 
42 6 6 1 


2 5V 
5322 1 24 1 4 0 8 1 


1 o ov 
4 822 1 22 3 1 4 1 3 


63V 
4822 1 2 2 30 1 03 
1 o ov 
5 3 22 1 22 .3 2 0 72 


1 o ov 
4822 1 22 3 1 0 6 1 


1 ov 
482 2 1 24 4 0 1 77 


3 5V 
5322 1 24 1 4 03 9 


4 0V 
4822 1 2 1 4 1 85 5 


63V 
4822 1 22 3 0 1 03 


1 av 
4 822 1 24 4 0 1 7 7 
63V 
5322 1 2 1 42 467 


3 5V 
4 822 1 24 4 0434 


1 ov 
482 2 1 24 40 1 77 


1 o ov 
5322 1 22 3 2 1 63 


1 o ov 
4822 1 22 3 1 3 1 6 


1 D OV 
5322 1 2 2 3 1 90 7 


1 o ov 
4822 1 22 3 00 98 


63V 
53 22 1 2 1 42 467 


63V 
4 822 1 22 3 0 1 03 


2 5 0V 
4822 1 21 
50566 


1 0 0V 
482 2 1 2 2 31 349 


1 o ov 
5322 1 22 3 2 1 0 1 


63V 
53 22 1 2 1 42 467 


1 D OV 
4822 1 22 320 62 


1 D OV 
4822 1 22 3 1 3 1 6 


63V 
53 22 1 2 1 42467 


O, 1W 
4 822 1 00 1 0 02 3 


O , 1W 
4822 1 00 1 00 2 1 


5322 1 57 52 7 9 7 
5322 1 57 52 796 
5322 1 57 52 7 9 1 
5322 1 5 7 52 792 
4 822 1 56 2 0 8 6 1 


Pas . no . 
D es cription 


FILTERS/U3 


755 
Bandpass filter 


7 5 6 
Bandpass fil ter 


UNIT 4, TELETEXT UNIT 


TRANSISTORS/04 


3 1 9 
Transistor 


32 0 I 32 1 
Transistor 


322 
Transistor 


INTEGRATED CIRCUITS/04 


3 0 1 
Integr . circuit 


3 02 
Integr . circuit 


3 0 3 , 3 1 2 
Integr . circuit 


3 04 
Integr . circuit 


307 
Integr . c ircuit 


306* 
PROM (T 1 ) 


3 08 
Integr . circuit 


309 
Integr . circuit 


3 1 0 
Integr . circuit 


3 1 1 
Integr . c ircuit 


3 1 3 , 3 1 4 
Integr . circuit 


3 1 5 
Integr. c ircuit 


3 1 7 
Integr . circuit 
3 1 8 
Integr . circuit 


3 1 6* 
PROM (T 1 . 0 ) 


DIODES/04 


4 0 1 
• 
Diode 


402 
Diod e , reference 


CAPACITORS/U 4 


5 0 1 
Cap . electrolyt. 


502 , 50 8 
Cap . electrol yt . 
503 
Cap . ceramic 


504 
Cap . ceramic 


505 
Cap . foil 


506 
Cap . ceramic 


50 7 
Cap . ceramic 


50 9 
Cap . ceramic 


5 1 0 
Cap . ceramic 


5 1 1 
Cap . foil 


1 0 - 1 3 


4 . 4 3MHz 


2 . 07MHz 


BC 54 8B 
PH 2369 
BC558 


PC74HCU 0 4P 
SN74LS 04N-O O 


SN74LS 74AN 
N74LS 1 69AN 
N 74LS 1 75N 


DECODING PROM 
HEF4046BPB 
ICL 762 1 DCPA 
N74LS 2 0N 
N 74LS 3 2N 


N 74LS 1 6 9AN 
SN74LS 08N-0 0 
N 74LS2 73N 
SN74LS 1 5 1 N- O O 
TELETEXT DATA 


BB 1 1 2 
BZX79-B6V2 


4 7uF 
5 0 % 


22uF 
5 0 % 


5 6pF 
2 % 


1 OOpF 
2 % 
1 00 nF 
1 0 % 


680pF 
1 0 % 


0 , 022uF 
80 % 


1 8pF 
2 % 


2 , 2pF O , 2 5p F 
1 0 0pF 
1 % 


1 ov 
3 5V 
1 o ov 
1 0 0V 
1 o ov 


1 o ov 
63V 


1 o ov 
1 0 0V 
63 0V 


0 rd er ing code 


4 822 1 54 9 0 0 5 5 
482 2 1 54 90 0 5 9 


4 822 1 3 0 40 93 7 
4 82 2 1 3 0 4 1 594 
4 822 1 3 0 40 94 1 


5 322 209 1 1 32 3 
4822 209 80 783 
4 822 209 80 782 
482 2 209 8345 1 
5 322 209 84999 


see page 1 0 -4 
5322 209 1 04 59 
5322 2 0 9 1 1 2 92 
5322 2 0 9 85 56 9 
5 322 2 0 9 853 1 1 


4 822 209 834 5 1 
532 2 2 0 9 84 995 
5 322 2 0 9 857 92 
5322 2 0 9 864 52 
see page 1 0 -4 


4 822 1 3 0 3222 7 
482 2 1 3 0 34 1 67 


4 822 1 24 4 0 1 7 7 
4822 1 24 4043 4 
4 822 1 22 32 02 7 
482 2 1 22 31 3 1 6 
5 322 1 21 4 0 323 


4 822 1 22 3 0 0 53 
482 2 1 22 30 1 03 
4 822 1 22 3 1 0 6 1 
4822 1 22 31 0 3 6 
4 822 1 21 50562 


1 0- 1 4 


Pos . no . 
D escription 
O rdering code 


5 1 2 
Cap . chip 
1 5pF 
2 % 
1 o ov 
4 822 1 22 3 1 82 3 


5 1 3 , 5 1 5 
Cap . ceramic 
1 OpF 
2% 
1 0 0V 
482 2 1 2 2 32 1 85 


5 1 4 
Cap . chip 
3 , 3pF 0 , 2 5pF 
1 o ov 
4 822 1 22 3 1 82 1 


52 1 -5 2 3 
Cap . ceramic 
0 , 02 2uF 
80 % 
63V 
482 2 1 2 2 30 1 03 


526-528 
Cap . ceramic 
0 , 0 2 2uF 
80% 
63V 
4 822 1 22 3 0 1 0 3 


RESISTOR/04 


6 1 3 
Potrn . trimmer 
2 2 OE CARB LIN 
O , 1W 
4 822 1 00 1 0 02 6 


COILS/04 


7 5 1 
Coil 
2 2 . 8uH 
5322 1 57 52 7 93 


752 
Coil 
7 . 1uH 
53 22 1 57 52 794 


CRYSTAL/04 


7 8 1 
Crystal 
6 . 93 75 0 0MHz 
5 322 2 42 7 1 60 9 


UNIT 4A, 'l'EIETEXT/ANTIOPE UNIT 


TRANSISTORS/U4A 


3 1 9 
Transistor 
BC54 8B 
4 822 1 3 0 4 0 9 3 7 


32 0 , 32 1 
Transi stor 
PH 2369 
4 82 2 1 3 0 4 1 5 94 


3 22 
Transistor 
BC558 
4 822 1 3 0 4 0 9 4 1 


32 3 
Transi stor 
PC338 
4 82 2 1 3 0 44 1 2 1 


INTEGRATED CIRCUITS/U4A 


3 0 1 
Integr . c ircuit 
PC74HC O OP 
5 322 2 0 9 83 2 1 8 
3 02 
Integr . circui t 
SN74LS 04N-O O 
4 82 2 209 80783 


3 0 3 , 3 1 2 
Integr . circuit 
SN74LS 74AN 
4 822 209 80782 


3 04 , 3 0 5 
Integr . c ircui t 
N74LS 1 69AN 
4822 209 83 4 5 1 
3 0 7 
Integr . circuit 
N74LS 1 7 5N 
5322 209 84999 


3 06*· 
PROM ( A1 ) 
DECODING PROM 
see page 1 0-4 


3 0 8 
Integr . c ircuit 
HEF4 04 6BPB 
5322 2 0 9 1 04 5 9 
3 0 9 
Integr . circui t 
ICL 762 1 DCPA 
53 2 2 2 0 9 1 1 292 


3 1 0 
Integr . circuit 
N 74LS2 0N 
5322 209 85569 


3 1 1 
Integr . circui t 
N74LS 32N 
532 2 2 0 9 85 3 1 1 


3 1 3 , 3 1 4 
Integr . circui t 
N74LS 1 69AN 
4822 209 83 4 5 1 
3 1 5 
Integr . circuit 
SN 74LS 0 8N-OO 
5322 2 0 9 84995 
3 1 7 
Integr . circui t 
N74LS 2 73N 
53 2 2 2 0 9 85 792 


3 1 8 
Integr . c ircuit 
SN 74LS 1 5 1N-OO 
5 322 209 864 5 2 


3 1 6* 
PROM ( U 1 . 1 ) 
TELETEXT/ANTIOPE 
see page 1 0-4 


DIODES/U4A 


4 0 1 , 40 5 
Diode 
BB 1 1 2 
4822 1 3 0 3222 7 


4 0 2 
Diode, reference BZX79-B8V2 
4822 1 3 0 34382 


4 03 
Diode, re ference BZX79-B6V2 
4 822 1 3 0 3 4 1 6 7 


4 04 
Diode, reference BZX79-C 2V4 
4822 1 3 0 3 1 253 


1 0 - 1 5 


Pos . no . 
D escription 
O rdering code 


CAPACITORS/U 4A 


5 0 1 
Cap . electrolyt . 
4 7uF 
50% 
1 ov 
4 822 1 24 4 0 1 7 7 


502 , 50 8 
Cap . electrolyt . 
22uF 
50 % 
3 5V 
482 2 1 24 40434 


5 0 3 , 529 
Cap . ceramic 
5 6pF 
2 % 
1 o ov 
4 822 1 22 32 027 


5 0 4 , 53 0 
Cap . ceramic 
1 00pF 
2% 
1 o ov 
4822 1 2 2 3 1 3 1 6 


5 0 5 
Cap . foil 
1 O O nF 
1 0 % 
1 o ov 
5322 1 2 1 4 0 32 3 


506 
Cap . ceramic 
6 80pF 
1 0 % 
1 D OV 
4 822 1 22 3 0 0 53 
5 0 7 
Cap . ceramic 
0 , 022uF 
80 % 
63V 
4822 1 22 3 0 1 0 3 
5 0 9 
Cap . ceram ic 
1 8pF 
2 % 
1 o ov 
4 822 1 22 3 1 09 1 
5 1 1 
Cap . foil 
1 00pF 
1 % 
63 0V 
482 2 1 2 1 50 562 


5 1 2 
Cap . chip 
1 5pF 
2 % 
1 o ov 
4 822 1 22 3 1 82 3 


5 1 3 , 5 1 5 
Cap . ceramic 
1 OpF 
2 % 
1 o ov 
4 822 1 22 3 2 1 8 5 


5 1 4 
Cap . ceramic 
1 , 5pF O , 2 5pF 
1 00V 
53 2 2 1 22 32 1 0 1 


5 2 1 , 52 8 
Cap . ceramic 
0 , 0 2 2uF 
80% 
6 3V 
4 822 1 22 3 0 1 0 3 


RESIS'l'ORS/U4A 


606 
Res . high tens . 
3 . 3M 
5% 0 , 2 5W 
4 822 1 1 0 722 0 1 


6 1 3 
Potin . tr inuner 
2 2 0E CARB LIN 
0 , 1W 
482 2 1 0 0 1 0 0 2 6 


COILS/U4A 


7 5 1 
Coil 
2 2 . 8uH 
5322 1 57 52793 


752 
Co il 
7 . 1uH 
53 2 2 1 57 52 794 


CRYSTALS/U4A 


7 8 1 
Crystal 
6 . 93 75 0MHz 
5322 242 7 1 60 9 


782 
Crystal 
6 . 2 0 3 1 2 5MHz 
53 2 2 242 71 60 8 


UNIT SA, Y/C & RGB l:NIT 


INTEGRA'rl:D CIRCUITS/USA 


N 1 0 1 ,N4 0 1 
Integr . circuit 
MC3 346 ( CA30 86 ) 
5322 209 1 1 22 5 


D 1 0 1 , D 1 02 
Integr. circuit 
PC74HC4 049P 
53 22 2 0 9 1 1 34 1 


TRANS IS'l'ORS/U 5A 


V 1 0 1 ,V 1 0 3 
Transistor 
BC54 8B 
4 822 1 3 0 4 0 93 7 
V 1 04 
Tran sistor 
BF247B 
532 2 1 30 62 3 1 7 


V2 0 1 , V2 0 3 
Tran si s tor 
BC 54 8B 
4 822 1 3 0 40 93 7 
V30 1 , V303 
Transistor 
BC548B 
482 2 1 3 0 4093 7 


V3 0 4 ,V404 
Transistor 
BF24 7B 
5322 1 30 62 3 1 7 


V4 0 1 ,V 5 1 1 
Transistor 
BF2 4 0 
4 822 1 30 4 0 9 0 2 


V403 , V5 1 3 
Tran si stor 
BC548B 
482 2 1 3 0 4093 7 


V40 6 ,V522 
Transistor 
BF4 5 0 
4 822 1 3 0 4423 7 
V5 1 2 
Transistor 
BF247B 
5322 1 30 62 3 1 7 


V 5 2 1 
Transistor 
BF2 4 0 
4822 1 3 0 40 902 


P os . no . 
D escription 


V 5 3 1 
Transi stor 


V54 1 I V542 
Tr an si stor 


DIODES/USA 


V 1 0 2 ,V2 0 2 
Diode 


V302 I V402 
Diode 


V 543 
Diode 


CAPACITORS/USA 


C 1 0 1 
Cap . ceramic 


C 1 0 2 , C2 0 2 
Cap . ceramic 


C 1 0 3 , C 1 0 5 
Cap . ceramic 


C 1 0 4 
Cap . ceramic 


C 1 0 8 -C 1 1 0 
Cap . ceramic 


C2 0 1 
Cap . ceramic 


C 2 0 3 , C2 0 5 
Cap . ceramic 


C2 0 4 , C3 04 
cap . ceramic 


C 2 0 8-C 2 1 0 
Cap . ceramic 


C 2 1 1 
Cap . ceramic 


C3 0 1 
Cap . ceramic 


C 3 0 2 
Cap . ceramic 


C3 0 3 , C3 0 5 
Cap . ceramic 


C 3 0 8-C 3 1 0 
Cap . ceramic 


C404 
Cap . ceramic 


C4 0 5 -C41 0 
Cap . ceram ic 


C 50 1 , C50 2 
Cap . electrolyt . 


C 5 0 3 
Cap . electrolyt . 


C 50 5 , C5 1 1 
Cap . ceramic 


C 5 1 2 
Cap . ceramic 


C 5 1 3 
Cap . ceram ic 


c5 t4 
Cap . ceramic 
C 5 2 1 -C5 3 3 
Cap . ceramic 


C54 2 
Cap . el ectrolyt . 


C 5 55 
Cap . ceramic 


COILS/USA 


L 1 0 1 ,L2 0 1 
Coil 


L 1 02 , L202 
Co il 


L 3 0 1 
Coil 


L 3 0 2 
Coil 


RESISTORS/USA 


R52 1 
Potrn. trimmer 


1 0- 1 6 


BC54 8B 
BSR52 


BZX79-B5V6 
BZX79-B5V6 
BZW79-B5V1 


39pF 


2 2 0pF 


1 8pF 
1 2pF 
1 0nF 


3 9pF 
1 8pF 
1 2pF 
1 O nF 


1 OpF 


3 3pF 


2 2 0pF 


1 8pF 
1 0nF 
1 OpF 


1 0nF 
22uF 
4 7uF 
1 0nF 


1 OOnF 


2 % 


2 % 
2 % 
2 % 
2 % 


2 % 
2 % 
2 % 
2 % 
2 % 


2 % 


2% 
2 % 
2 % 
2 % 


2 % 


2% 


1 0 % 


1pF 0 , 2 5pF 
1 00 nF 
1 0 % 


1 0nF 
2 % 


22uF 
1 0nF 
2 % 


2 2 . 8uH 
7 . 1uH 


2 2 . SuH 
7 . 1uH 


1k 
2 0 % 


N PO 


N 75 0 


NPO 
NPO 


N PO 


N PO 
NPO 
N PO 
NPO 


NPO 


N PO 


N 75 0 


N PO 
N PO 


N PO 


NPO 
63V 
6 3V 
NPO 


1 o ov 


P 1 0 0 
1 o ov 
NPO 
63V 


NPO 


0 . 5w 


Ordering code 


4822 1 30 4 0 93 7 
53 22 1 3 0 60 2 5 5 


4822 1 3 0 3 4 1 73 
4822 1 3 0 3 4 1 73 
4822 1 3 0 3 4 2 3 3 


4 822 1 22 3 1 06 9 
5322 1 22 ' 32346 
4822 1 22 3 1 0 6 1 
4822 1 22 3 1 0 56 
4 822 1 22 3 1 4 1 4 


4 822 1 22 3 1 06 9 
4822 1 2 2 3 1 0 6 1 
4822 1 22 3 1 0 5 6 
4822 1 22 3 1 4 1 4 
4822 1 22 3 2 1 85 


5322 1 22 32 0 7 2 
53 22 1 2 2 32346 
4822 1 22 3 1 0 6 1 
482 2 1 2 2 3 1 4 1 4 
4822 1 22 3 2 1 85 


4822 1 22 3 1 4 1 4 
5322 1 24 4 1 3 0 1 
4822 1 24 40 84 6 
482 2 1 22 3 1 4 1 4 
5322 1 22 33459 


4 822 1 22 3 0 1 04 
5322 1 22 33459 
4822 1 22 3 1 4 1 4 
5322 1 24 41 3 0 1 
4822 1 22 3 1 4 1 4 


5322 1 57 527 9 3 
53 22 1 5 7 52 794 
5322 1 5 7 52 7 93 
53 22 1 57 52 794 


5322 1 0 1 
1 0 97 4 


1 0 -1 7 


P os . no . 
Description 
O rdering code 


MISCELLANEOUS/USA 


X82 1 -X 8 2 7 
P in for minicoax connector 
5 322 268 1 4 1 4 1 


X84 1 -X 84 7 
Socket for min icoax connector 
5 3 2 2 265 1 02 66 


Y/C Connector unit 
5 322 2 1 6 6 1 5 0 3 
S-VHS Connection cable 
5322 32 1 60 789 


UNIT 6, MULTmURST/cmcu: UNIT 


TRANSISTORS/U6 


3 6 1 , 3 64 
Transistor 
BC5 5 8B 
4 822 1 3 0 441 9 7 
3 62 , 363 
Transistor 
BC54 8B 
482 2 1 3 0 4093 7 


3 6 5 , 3 66 
Transistor 
2N2894A 
5 3 22 1 3 0 44 1 2 7 
3 6 7 
Transistor , FET 
BF245A 
5322 1 3 0 44499 


3 6 8 , 3 6 9 
Transistor 
BF4 94 
4 822 1 3 0 44 1 95 


3 7 0 
Transistor 
PH2369 
4 822 1 3 0 4 1 5 9 4 


3 7 1 , 3 74 
Transistor 
BC558B 
4822 1 3 0 44 1 97 


3 7 2 , 3 73 
Transistor 
BC54 8B 
4 822 1 3 0 40937 
377 
Transistor 
BC558B 
482 2 1 3 0 44 1 97 
3 7 8 , 3 85 
Transi stor 
BC54 8C 
4 822 1 3 0 441 96 


3 86 
Tran si stor 
BC5 5 8B 
4 822 1 3 0 441 97 


INTEGRATED CIRCUITS/U6 


3 5 7 
Integr . circuit 
MC74HC4 0 1 7N 
5322 2 0 9 70698 


3 5 8 
Integr . c ircui t 
LF347N 
5322 209 70 695 


359 
Integr . circuit 
NE5 2 1N 
5 322 209 1 4441 


Diodes/U6 


447 
Diode , re ference BZX79 -B6V8 
4 822 1 3 0 3 42 7 8 


448 
Diode 
BAW62 
4822 1 3 0 3 0 6 1 3 


449 
Diode , reference BZX79-B3VO 
4 822 1 3 0 3 1 88 1 


4 5 0 -4 5 3 
Diode 
BAW62 
482 2 1 30 3 0 6 1 3 


455-4 6 1 
Diode 
BAW62 
4 822 1 3 0 3 0 6 1 3 


CAPACITORS/U6 


2 0 1 , 2 02 
cap. electrolyt . 
1 OuF 
50 % 
5 0V 
4 822 1 24 4 0435 


2 0 3 
Cap . ceramic 
1 nF 
1 0 % 
1 o ov 
4822 1 2 2 3 0 0 2 7 


2 04 , 2 0 5 
cap. foil 
6 8 0pF 
1 % 
2 5 0V 
5 322 1 21 54 1 74 
2 0 6 , 2 0 7 
Cap . foil 
1 3 0 nF 
1 % 
63V 
5322 1 2 1 54 1 2 1 


2 0 8 , 5 82 
Cap . ceram ic 
0 , 0 2 2uF 
80 % 
63V 
4822 1 22 3 0 1 03 


2 0 9 , 2 1 0 
Cap . foil 
1 00 nF 
1 0 % 
1 o ov 
5322 1 21 4 032 3 


2 1 1 , 2 1 2 
Cap . ceramic 
4 , 7nF 
80 % 
63V 
4822 1 22 3 1 1 25 
5 80 , 5 8 1 
Cap . electrolyt . 
• 
2 2uF 
50% 
3 5V 
4 822 1 24 40434 


583 
Cap . ceramic 
1 00pF 
2% 
1 00V 
4822 1 22 3 1 3 1 6 


5 84 , 5 85 
Cap . chip 
4 , 7pF 0 , 2 5pF 
1 o ov 
4 822 1 22 3 1 822 


1 0 -1 8 


P os . no . 
D es cription 
O rdering code 


5 86 -5 90 
Cap . c eramic 
0 , 0 2 2uF 
80% 
63V 
4 822 1 22 3 0 1 03 
5 9 1 
Cap . ceramic 
56pF 
2% 
1 o ov 
482 2 1 2 2 3202 7 
5 92 
Cap . chip 
4, 7pF O , 2 5pF 
1 o ov 
4 822 1 22 3 1 822 
593 
Cap . el ectrolyt . 
22uF 
50 % 
3 5V 
4822 1 24 40434 
5 94 -5 96 
Cap . ceramic 
0 , 0 2 2uF 
80% 
6 3V 
4 822 1 22 3 0 1 0 3 


RESISTORS/U6 


1 1 2 
Res . high tens . 
1 OM 
CARB 
5% 0 , 2 5W 
4 822 1 1 0 722 1 4 


1 1 4 , 1 1 6 
Potm . trimmer 
22K 
LIN 
O , 1W 
5322 1 0 1 44 0 4 1 
1 2 0 
Potm. trimmer 
22 0K 
CARB LIN 
O , 1W 
4 822 1 00 1 0 0 2 2 
1 2 9 
Potm . trimmer 
4K7 CARB LIN 
O , 1W 
482 2 1 00 1 02 36 
1 3 6, 786 
Potm. trimmer 
2K2 CARB LIN 
0 , 1W 
4 822 1 00 1 0 0 2 7 


1 3 9 
Res . high tens . 
1 . 2M 
5% 0 , 2 5W 
4 822 1 1 0 72 1 89 
1 4 0 
Re s . high ten s . 
3 . 3M 
5% O, 2 5W 
482 2 1 1 0 72 2 0 1 
757 
Potm. trimmer 
4 7 0E 
CARB LIN 
O , 1W 
4 822 1 00 1 0 02 3 


UNIT 7, LF-STEREO SOUND UNIT 


TRANSISTROS/07 


3 5 1 
Transistor 
BC54 8B 
4 822 1 3 0 40 93 7 
3 54 -3 62 
Tran si stor 
BC54 8B 
4822 1 3 0 4093 7 


INTEGRATED CIRCUITS/07 


3 0 1 , 3 02 
Integr . c ircuit 
MC3346P ( CA3 0 86 ) 
5322 209 1 1 2 2 5 
3 0 3 
Integr . circuit 
HEF4094BD 
53 22 209 1 042 1 
3 0 5 
Integr . circ uit 
HEF40 5 2BD 
4 822 209 1 02 63 
3 0 6 
Integr . circuit 
HEF4053BD 
53 22 209 1 0 576 
3 0 7 
Integr . circuit 
LF34 7N 
5 322 209 70695 


3 1 1 
Integr . c ircuit 
HEF404 0BD 
4 822 209 1 025 7 
3 1 2 
Integr . circuit 
HEF4082BD 
482 2 209 1 02 7 1 
3 1 3 , 3 1 7 
Integr . circ uit 
HEF4 52 6BD 
4 822 209 1 0289 
3 1 4 
Integr . c ircui t 
HEF40 1 8BP 
53 22 209 1 4 1 1 8 
3 1 5 
Integr . circuit 
MC 1 4 5 8N 
4 822 209 8 1 34 9 


3 1 6 
Integr . circuit 
HEF404 6BPB 
5322 209 1 04 5 9 
3 1 8 
Integr . circuit 
TAA765A 
53 22 209 855 1 5 


DIODES/U7 


4 0 1 -4 04 
Diode 
BAW62 
4 822 1 3 0 3 0 6 1 3 
4 0 5-4 0 6 
Diod e , reference BZX79-B 3V O 
4822 1 3 0 3 1 88 1 
407 
Diode , reference BZX79-B4V7 
4822 1 3 0 3 4 1 74 
4 08-4 0 9 
Diod e , reference BZX79-B8V2 
4822 1 3 0 34382 


1 0 - 1 9 


P os . no . 
D es cription 
O rdering code 


CAPACITORS/U7 


5 0 1 , 50 7 
cap . 
electrolyt . 
1uF 
5 0 % 
6 3V 
4 822 1 24 4 02 4 2 


502 , 51 1 
Cap . electrolyt . 
1 0 0uF 
50 % 
1 0V 
482 2 1 24 40 1 78 


5 0 3 
Cap . ceramic 
1 0nF 
1 o ov 
4 822 1 22 3 1 4 1 4 
504 , 50 6 
Cap . foil 
3 3 nF 
1 0 % 
4 0 0V 
5322 1 2 1 44 0 2 5 


5 0 5 , 5 1 6 
Cap . electrolyt . 
1 OuF 
50 % 
5 0V 
4 822 1 24 4 04 3 5 


50 8 , 5 1 0 
cap . ceramic 
0 , 0 2 2uF 
80 % 
63V 
4 822 1 22 3 0 1 03 


5 1 2 
Cap . electrolyt . 
2 , 2uF 
50 % 
63V 
482 2 1 24 40244 


5 1 3 , 536 
cap . electrolyt . 
1 O OuF 
5 0 % 
1 ov 
4 822 1 24 4 0 1 7 8 


5 1 4 , 53 8 
Cap . ceramic 
1 O O nF 
20 % 
5 0V 
5322 1 2 2 3 2 8 1 1 


5 1 5, 5 1 7 
cap . 
foil 
1 00nF 
1 0 % 
1 0 0V 
5 322 1 2 1 4 0 3 2 3° 


5 1 8 
cap . electrolyt . 
1uF 
50 % 
63V 
4 822 1 24 4 02 42 


5 1 9 , 52 0 
Cap . ceramic 
0 , 02 2uF 
80 % 
63V 
482 2 1 2 2 30 1 03 


5 2 1 , 523 
cap . foil 
1nF 
1 % 
2 5 0V 
4 822 1 2 1 50 566 


522 t 52 4 
Cap . foil 
1 , 5nF 
1 % 
1 60V 
4822 1 2 1 50432 


525 -527 
Cap . electrolyt . 
4 , 7uF 
50% 
63V 
4 822 1 24 40246 


5 3 1 -534 
cap . 
foil 
22nF 
1 % 
63V 
4 822 1 21 
50 60 9 


53 5 
Cap . ceramic 
0 , 0 2 2uF 
80 % 
63V 
4822 1 22 30 1 03 


53 7 
Cap . ceramic 
1nF 
1 0% 
1 o ov 
4 822 1 22 3 0 02 7 


53 9 , 54 0 
Cap . foil 
3 90pF 
2% 
5 0V 
53 2 2 1 2 1 5 1 047 
541 
cap . ceramic 
2 2pF 
2 % 
1 o ov 
5 322 1 22 32 1 43 


542 
Cap . ceramic 
22 0pF 
2 % 
1 o ov 
5 322 1 22 3 4 04 7 


54 3 t 54 5 
cap . electrolyt . 
1 00uF 
50 % 
1 ov 
482 2 1 24 40 1 78 


54 6 , 547 
cap . electrolyt . 
1 O OuF 
5 0 % 
2 5V 
4 822 1 24 4 02 0 7 


UNIT 8, RF-STEREO SOUND UNIT 


TRANS ISTORS/08 


3 5 2 , 3 53 
Transistor 
BC54 8B 
4822 1 3 0 40 93 7 


3 54 -3 56 • 
Transistor 
BF450 
4822 1 3 0 442 3 7 


3 5 7 I 3 62 
Transi stor 
PH2369 
4 822 1 3 0 4 1 594 


3 58-3 6 1 
Transistor 
BF450 
482 2 1 3 0 442 3 7 


3 66, 369 
Transistor 
BC54 8B 
4 822 1 3 0 4 0 93 7 


368 
Transi stor 
BC54 8C 
4822 1 3 0 44 1 96 


3 7 0 
Transistor 
BF450 
4822 1 3 0 442 3 7 


INTEGRATED cmCUITS/U8 


3 0 1 
Integr . circuit 
HEF40 5 3BD 
5322 209 1 0 5 76 


3 02 , 3 0 6 
Integr . circuit 
HEF4046BPB 
53 22 209 1 0459 


303 
Integr . c ircuit 
N74LS3 93N 
4822 209 80447 


3 04 
Integr. c ircui t 
N74LS 1 1N 
5322 209 85 604 


3 0 5 
Integr . circuit 
N74LS 1 6 9AN 
4 822 209 834 5 1 


P os . no . 
D escription 


3 1 0 
Integr . circuit 
3 1 2 
Integr . circui t 
3 1 3 
Integr . circuit 


3 1 4 
Integr . c ircui t 
3 63 -3 65 
Integr . c ircuit 


DIODES/US 


4 0 1 
Diode , re ference 


4 0 2 , 403 
Diode 
4 0 4 , 4 0 5 
Diode 


CAPACrrORS/US 


5 0 2 , 5 2 1 
Cap . 
fo il 


50 3 , 5 1 1 
Cap . foi l 
5 0 4 , 5 1 0 
Cap . ceramic 
50 5-5 0 8 
Cap . ceramic 
5 1 2 -5 1 7 
Cap . ceram ic 


5 1 9 
Cap . foi l 


52 0 , 52 4 
Cap . foil 
5 2 2 , 523 
Cap . ceramic 
52 5 
Cap . fo il 
526 -529 
Cap . ceramic 


53 0 ' 535 
Cap . ceramic 


53 1 -5 3 4 
Cap . ceramic 
53 7 , 542 
Cap . electrolyt . 
53 8 , 544 
Cap . ceram ic 


53 9 , 540 
Cap . electrolyt . 


5 4 1 
Cap . electrolyt . 
54 3 
Cap . cer amic 


RESISTORS/US 


6 0 2 , 6 54 
Potm. trimmer 
6 1 4 ' 63 8 
Potm . tr irruner 
62 4, 6 5 1 
Res . high tens . 


COILS/US 


7 5 1 , 7 52 
Coil 
753 
Co il 


7 5 4 , 755 
Coil 


1 0 -2 0 


HEF40 94BD 
TL072CP 
HEF40 7 1BD 


HEF4 0 1 1UBP 
N 74LS 1 6 9AN 


BZX79-B4V7 


BAW62 
BB2 1 2 


1 00nF 


4 70pF 
6 8pF 
0 , 022uF 
0 , 0 2 2uF 


1uF 
2 2 0 nF 
0 , 0 2 2uF 
1uF 
0 , 0 2 2uF 


1 , 5nF 
0 , 0 2 2uF 
4 7uF 
0 , 0 2 2uF 
1 0 0uF 


1 O OuF 


6 , 8nF 


2K2 CARS 
4K7 CARB 
1 OM 


5 . 5uH 
1 00uH 
22 0uH 


Ordering code 


5322 209 1 04 2 1 
53 22 209 70 694 
4 822 209 1 03 0 7 
53 22 209 82504 
4822 209 834 5 1 


4822 1 30 3 4 1 74 
4822 1 3 0 3 0 6 1 3 
4822 1 3 0 3 1 1 2 9 


1 0 % 
1 o ov 
5322 1 2 1 4 0 32 3 
1 % 
63 0V 
53 22 1 2 1 54 078 
2% 
1 o ov 
4822 1 22 3 1 34 9 
80 % 
63V 
482 2 1 22 3 0 1 03 
80 % 
63V 
4822 1 22 3 0 1 03 


5 % 
5 0V 
5322 1 2 1 423 98 
1 0 % 
1 o ov 
4822 1 2 1 402 32 
80% 
63V 
4 822 1 22 3 0 1 0 3 
1 0% 
1 00V 
53 22 1 2 1 4 0 1 97 
80% 
63V 
4 822 1 22 3 0 1 03 


1 0 % 
5 0 0V 
4 822 1 22 3 1 1 6 9 
80 % 
63V 
482 2 1 22 30 1 03 
50% 
1 ov 
4822 1 24 4 0 1 77 
80 % 
63V 
4822 1 22 30 1 03 
50% 
2 5V 
4 822 1 24 4 0 2 0 7 


50% 
1 ov 
4822 1 24 4 0 1 7 8 
50 % 
1 o ov 
482 2 1 22 3 1 42 9 


LIN 
0 , 1W 
4 822 1 00 1 0 027 
LIN 
O , 1W 
4822 1 0 0 1 02 3 6 
5 % 0 , 2 5W 
4822 1 1 0 72 2 1 4 


5322 1 57 52 795 
53 22 1 58 1 02 43 
5322 1 5 7 52 789 


1 0 -2 1 


P os . no . 
Description 
O rdering code 


UNIT 9, MONO SOUND UNIT 


TRANS ISTORS/09 


3 5 1 , 3 63 
Transistor 
BC54 8C 
4 822 1 3 0 441 96 


3 52 , 354 
Transistor 
BC548B 
4822 1 3 0 4093 7 


3 53 
Transistor 
BC5 5 8B 
4 822 1 3 0 4 4 1 97 


3 56 , 357 
Transi stor 
BC548B 
482 2 1 3 0 4093 7 


3 5 8 , 3 6 1 
Transistor 
BF4 50 
4 822 1 3 0 4423 7 


3 62 
Transistor 
PH2369 
4 822 1 3 0 4 1 594 
364 
Transistor 
BF450 
4822 1 3 0 442 3 7 


INTEGRATED CIRCUITS/U9 


3 0 1 
Integr . circuit 
MC3346P ( CA 3 0 86 ) 
5 322 209 1 1 2 2 5 


3 02 
Integr . circui t 
HEF40 53BD 
53 2 2 2 0 9 1 0 576 


3 03 
Integr . circuit 
LF3 53N 
5 322 209 8 1 3 95 


3 04 
Integr . c ircuit 
TL071CP-0 0 
4822 209 8 1 3 1 5 
3 05 
Integr . circuit 
HEF404 6BPB 
5 322 209 1 04 5 9 


3 0 6 
Integr . circuit 
N 74LS3 93N 
4 822 209 8044 7 
3 0 7 
Integr . c ircuit 
N74LS 1 69AN 
4822 209 834 5 1 


3 0 8 
Integr . circuit 
N74LS 1 1N 
5 322 209 85604 
3 0 9 
Integr . c ircuit 
HEF 4094BD 
53 22 209 1 042 1 


3 1 0 
Integr . c ircuit 
HEF4 0 0 1BD 
4 822 209 1 0246 


3 1 1 
Integr . circuit 
HEF407 1BD 
4 822 209 1 03 0 7 


3 1 2 
Integr . circui t 
HEF40 1 1UBP 
53 22 209 82 504 


DIODES/09 


4 0 1 , 4 02 
Diode 
BAW62 
4 822 1 3 0 3 0 6 1 3 


403 , 404 
Diod e , reference BZX79-B8V2 
4822 1 3 0 34382 


406 
Diode , re ference BZW79-B4V7 
4 822 1 30 34 1 74 
4 0 7 
Diode 
BAW62 
482 2 1 3 0 3 0 6 1 3 


408 
Diode 
BB2 1 2 
4 822 1 3 0 3 1 1 2 9 


409 
Diode , re ference BZX79-B5V 1 
4 822 1 3 0 34233 


CAPACITORS/U9 


5 0 1 
Cap . ceramic 
0 , 022uF 
80% 
63V 
4 822 1 22 3 0 1 03 


502 , 50 9 
Cap . electrolyt . 
1uF 
50 % 
63V 
482 2 1 24 40242 


503 
cap . electrolyt . 
2 , 2uF 
50 % 
63V 
4 822 1 24 4 0244 
504 , 53 3 
Cap . el ectrolyt . 
1 00uF 
50 % 
1 ov 
4822 1 24 4 0 1 78 


505 
cap . ceramic 
1 00nF 
2 0 % 
5 0V 
5322 1 22 32 8 1 1 


506 
cap . electrolyt . 
1 0uF 
50 % 
5 0V 
4 822 1 24 4043 5 


5 0 7 , 508 
Cap . foil 
1 00 nF 
1 0 % 
1 0 0V 
53 22 1 2 1 403 23 


5 1 0 
cap . foil 
1 , 5nF 
1 % 
1 60V 
4 822 1 21 50432 


5 1 1 
Cap . fo il 
1 nF 
1 % 
2 50V 
4822 1 2 1 50 566 


5 1 2 , 5 1 5 
Cap . ceramic 
0 , 022uF 
80% 
63V 
4 822 1 22 3 0 1 03 


1 0-2 2 


Pos . no . 
Description 
O rdering code 


5 1 6 
Cap . 
foil 
4 7 0pF 
1 % 
63 0V 
5322 1 2 1 
540 78 


5 1 7 
Cap . ceramic 
68pF 
2% 
1 0 0V 
482 2 1 22 3 1 349 


5 1 8 , 52 5 
Cap . ceramic 
0 , 0 2 2uF 
80% 
63V 
4 822 1 22 3 0 1 03 


5 2 6 
Cap . foil 
1 O O nF 
1 0 % 
1 D OV 
53 22 1 2 1 403 2 3 


527 
Cap . foil 
2 20nF 
1 0 % 
1 o ov 
4 822 1 21 4 02 32 


528 
Cap foil 
1uF 
1 0 % 
1 0 0V 
5322 1 2 1 4 0 1 97 


52 9 , 534 
Cap . ceramic 
0 , 0 2 2uF 
80 % 
63V 
482 2 1 2 2 3 0 1 03 


53 0 
Cap . ceramic 
4 , 7nF 
80% 
63V 
4 822 1 22 3 1 1 2 5 


53 1 ' 53 2 
Cap . electrolyt . 
1 0 0uF 
50 % 
2 5V 
4822 1 24 402 0 7 
53 5 , 536 
Cap . electrolyt . 
4 7uF 
50% 
1 ov 
4 822 1 24 4 0 1 7 7 


537 
Cap . c eram ic 
1 , 5nF 
1 0 % 
50 0V 
4822 1 22 3 1 1 6 9 


53 8 , 54 0 
Cap . ceramic 
0 , 02 2uF 
80 % 
63V 
482 2 1 22 30 1 03 


539 
Cap . ceramic 
6 , 8nF 
50% 
1 D OV 
4 822 1 22 3 1 42 9 


RESISTORS/09 


629 
Potm. trimmer 
21<2 CARB LIN 
O , 1W 
4 822 1 00 1 0 02 7 
633 
Re s . high ten s . 
1 0M 
5% 0, 2 5W 
4822 1 1 0 72 2 1 4 


644 
Potm . trimmer 
4K7 CARB LIN 
O , 1W 
4 822 1 00 1 02 3 6 


COII.S/U9 


7 5 1 
Coil 
5 . 5uH 
5322 1 5 7 527 95 


7 5 2 
Coil 
1 00uH 
532 2 1 58 1 02 4 3 


UN IT 1 0 , RFODULATOR UN IT (32-900MHz) 


TRANSISTORS/U 10 


3 0 1 -306 
Transistor 
BF979 
4 822 1 3 0 41 6 1 3 
3 0 7 
Tran si stor 
BC558B 
4822 1 3 0 44 1 97 


INTEGRATED CIRCUITS/U 1 0 


3 5 1 
Integr . c i rcuit 
OM3 50 
5322 2 0 9 8 1 0 0 8 


3 52 
Integr . c ircui t 
SP454 1 
53 22 2 0 9 82 348 


3 53 
Integr . circuit 
OM3 60 
5322 209 8 1 3 6 1 


M IXER/U 1 0 


3 54 
Doub . bal mixer 
TDK CB 32 4M 
5322 2 0 9 6 1 90 6 


DIODES/U 1 0 


4 0 1 , 402 
Diode 
BB 1 30 
5322 1 3 0 322 8 1 


4 0 3 -4 06 
Diode 
BB90 9A 
53 22 1 3 0 32 1 62 


4 0 7 , 408 
Diode 
BB40 5B 
5322 1 30 34953 


4 0 9 
Diode 
BB90 9A 
53 22 1 3 0 32 1 62 
4 1 1 -4 1 6 
Diode 
BA4 82 
5322 1 3 0 34955 


Pas . no . 


4 1 7 , 4 1 8 
42 1 , 42 2 
4 51 -4 62 
463 I 464 
4 65 


Description 


Diode 
Diode 
Diode 


Diode 
Diode 


CAPAC1TORS/U 1 0 


5 0 1 , 50 9 


503 
5 0 4 , 5 0 5 
50 8 , 5 1 3 
5 0 9 , 5 1 0 


5 1 1 , 5 1 6 


5 1 4 , 51 5 
5 1 7 
5 1 8 
5 1 9 , 520 


52 1 


52 2 , 52 6 
52 3 , 525 
5 2 4 , 53 7 
527 


528 
52 9 , 53 0 
5 3 1 -536 
53 8 , 54 2 
539 


54 0 , 544 
54 5 , 546 
547 
54 8 , 552 
5 5 0 


5 5 1 
553 
5 54 
557 , 558 
559 


5 72 , 5 73 
574 
5 7 5 , 5 78 
5 76 , 577 
5 7 9 , 5 82 


cap . chip 
Cap . ceramic 
cap . ceramic 
Cap . cer amic 
cap . ceramic 


cap . chip 
Cap . ceramic 
cap . ceram ic 
Cap . ceramic 
cap . ceramic 


cap . ceramic 


cap . chip 
cap . ceramic 
Cap . ceramic 


cap . ceramic 


cap . ceramic 
Cap . ceramic 
cap . chip 
Cap . chip 
cap . ceramic 


cap . ceramic 
Cap . chip 
cap . ceramic 
Cap . chip 
cap . ceram ic 


cap . foi l 
Cap . chip 
cap . ceramic 
Cap . ceramic 
cap . chip 


Cap . 
Cap . 
Cap . 
cap . 
cap . 


ceramic 
ceramic 
ceramic 
ceramic 
ceram ic 


1 0 -2 3 


BB 90 9A 
BA482 
BA4 82 
BB 1 3 0 
BA4 82 


O rdering code 


5322 1 3 0 3 2 1 62 
53 2 2 1 3 0 34955 
5322 130 34955 


53 2 2 130 3 2 2 8 1 
5 3 2 2 1 3 0 34 955 


1nF 
3 , 3nF 
1nF 
82pF 
1 nF 


1 0 % 
63V 
5322 1 22 3 1 998 
1 0 % 
1 0 0V 
4822 1 2 2 3 0 0 99 
1 0 % 
1 o ov 
4 822 1 22 3 0 02 7 


2% 
1 o ov 
53 2 2 1 2 2 32 34 


1 0 % 
1 0 0V 
4 822 1 22 3 0 02 7 


1 nF 
1 0 % 


1 nF 
1 0 % 


4 I 7pF 0 I 2 5pF 
0 , 68pF 0 , 2 5pF 


1 nF 
1 0 % 


0 I 6 8pF 0 I 2 5pF 


1 nF 
1 0 % 


1 nF 
1 0 % 


1 O O nF 
1 0% 


4 , 7pF 0 , 2 5pF 


3 I 3pF 0 I 2 5pF 


1 nF 
1 0 % 


1 nF 
1 0% 
1nF 
1 0 % 


1nF 
1 0 % 


63V 
5322 1 22 3 1 998 


1 0 0V 
4822 1 22 3 0 02 7 
63V 
5322 1 22 4 0423 
5 0 0V 
482 2 1 22 3 1 2 1 3 
1 0 0V 
4 822 1 22 3 0 02 7 


63V 
5322 1 22 4 0 4 1 1 
63V 
53 2 2 1 22 3 1 998 
1 0 0V 
4 822 1 22 3 0 02 7 
5 0V 
5322 1 22 32 94 1 


63V 
5322 1 22 4 0423 


63V 
4 822 1 22 3 1 82 1 
1 00V 
4822 1 2 2 3 0 0 2 7 
63V 
5 3 2 2 1 22 3 1 998 
63V 
53 2 2 1 2 2 31 998 
1 0 0V 
4 822 1 22 3 0 02 7 


1 0 0 nF 
1nF 
1 00 nF 
1nF 
1 0nF 


1 0 % 
5 0V 
5 3 22 1 22 32 94 1 


1 0 % 
63V 
5322 1 22 31 998 


1 0 % 
5 0V 
5 322 1 22 32941 


1 0% 
63V 
53 2 2 1 22 31 998 


1 nF 
1 % 


2 2 0 nF 
1 0 % 


4 7pF 
2 % 


1 nF 
1 0 % 


4p7 0 , 2 5pF 


8p2 
O , 68pF 
1 OpF 
2 2p F 
1 8pF 


0 , 2 5pF 
O , 2 5pF 
2 % 
2 % 
2 % 


1 0 0V 
4 822 1 22 3 1 4 1 4 


2 5 0V 


63V 
1 o ov 
1 o ov 


1 o ov 


1 o ov 
5 0 0V 
1 o ov 
1 o ov 
1 o ov 


4 822 1 21 50566 


5322 1 22 31 999 
4 822 1 22 3 1 0 72 
4822 1 22 3002 7 


4822 1 22 3 1 822 


4 822 1 22 3 1 052 
482 2 1 22 31 2 1 3 
4 822 1 22 32 1 85 
5322 1 22 32 1 43 
4 822 1 22 3 1 0 6 1 


1 0-2 4 


P as . no . 
D escription 


S 8 0 , S 8 1 
Cap . cer amic 
39pF 


S83 , S86 
Cap . ceramic 
33pF 


S 84, S 8S 
Cap . ceramic 
4 7pF 


587 , S88 
Cap . foil 
3 90pF 


S 9 0 -S 94 
Cap . ceram ic 
1 nF 


S 9S 
Cap . chip 
1 nF 


S 96 
Cap . ceram ic 
6 . 8pF 


RESISTORS/U 1 0 


626 
Res . metal f i lm 
1K1 


6 2 7 
Re s . metal film 
1 0 0R 
62 8, 630 
Res . metal f i lm 
1 6R 
62 9 , 6SS 
Re s . metal film 
S 1 R 


6 3 1 
Res . metal f i lm 
3 9K 


6 3 2 , 634 
Res . metal f i lm 
2 2K 


6 3 3 I 63 s 
Re s . metal fi lm 
1 KO 
63 6 , 638 
Res . metal f i lm 
2 2K 
63 7 ' 63 9 
Re s . m etal fi lm 
1 KO 


64 0 , 676 
Res . metal f i lm 
2 2K 


64 1 , 677 
Res . metal film 
1 KO 


6S 7 
Re s . metal film 
33R 
6S8 
Res . metal f i lm 
6 8R 
6 S 9 
Re s . metal film 
82R 


6 6 1 
Res . metal f i lm 
7 SR 


663 
Res . metal f i lm 
2 4R 


664 
Res . metal film 
S 1 R 
66S, 67S 
Res . metal f i lm 
1 6R 


6 8 1 -687 
Re s . m etal film 
1 K 1 


688, 689 
Res . metal f i lm 
3 9K 


6 90 
Res . metal film 
1 OR 


COILS/U 1 0 


8 0 6 
Coil 
4 . 7uH 
80 8 
Coil 
22 0uH 


M:OCHANICAL PARTS/U 1 0 


8 S 1 
Pin mini coax 


8S2 
Socket mini coax 


2 % 
2 % 
2 % 


2% 
1 0 % 


1 0 % 
0 , 2 SpF 


S % 
S % 
S % 
S% 
S% 


S % 


S % 
S % 
S% 
S % 


S % 
S% 
S% 
S% 
S % 


S % 


S % 
S % 
S % 


S % 


S % 


1 o ov 
1 o ov 
1 o ov 


s ov 
1 o ov 


63V 
1 0 0V 


O , SW 


O , SW 
O , SW 
O , SW 


O , SW 


O , SW 


O , SW 
O , SW 
O , SW 
O , SW 


O , SW 
O , SW 
O , SW 
O , SW 
O , SW 


O , SW 


0 I SW 
O , SW 
O , SW 


O , SW 


O , SW 


O rdering code 


4 822 1 22 3 1 069 
S3 22 1 2 2 32 0 7 2 
4 822 1 22 3 1 0 72 
S3 22 1 2 1 S1 04 7 
S322 1 22 32 3 3 1 


S322 1 22 3 1 99 8 
4822 1 22 31 0 4 9 


4 822 1 1 6 S22 0 S 
4822 1 1 6 S2 1 7S 
4 822 1 1 6 S 2 1 83 
4822 1 1 6 S2 1 96 
4 822 1 1 6 S22 7 7 


4 822 1 1 6 S2 2S 7 
4822 1 1 6 S2 2 04 
4 822 1 1 6 S22S 7 
4822 1 1 6 S22 04 
4822 1 1 6 S22S 7 


4 822 1 1 6 S22 04 
4822 1 1 6 S2 1 9 1 
4822 1 1 6 S2 1 99 
4822 1 1 6 S2 2 02 
4822 1 1 6 S22 0 1 


4 822 1 1 6 S2 1 87 
4822 1 1 6 S2 1 96 
4 822 1 1 6 S21 83 
4822 1 1 6 S22 0 S 
4822 1 1 6 S22 7 7 


4 822 1 1 6 S21 76 


S322 1 S8 1 0 62 8 
S3 22 1 S 7 S2 789 


S322 268 1 4 1 4 1 
S322 268 2 4 1 1 6 


1 0-2 5 


P os . no . 
Description 


UNIT 1 2 , KEYBOA.RD/DISPLAY UNIT 


INTEGRATED CIRCUITS/U 1 2 


3 0 1 
3 02 


DIODES/0 1 2 


Integr . c i rcuit 
SAA3 0 0 7P 
Integr . c ircuit 
MM54 50N 


4 0 1 -433 
442 , 442 
LED 
Diode 


PLED H 3 1 4 -N 2 
BYV95B 


DISPLAY/0 1 2 


4 5 1 
Display 


CAPACITORS/U 1 2 


5 0 1 
Cap . electrolyt . 


5 0 2 , 504 
Cap . ceramic 


5 0 3 , 5 0 5 
Cap . c eramic 


5 0 6 
Cap . ceramic 


50 7 
Cap . ceramic 


RESISTORS/U 12 


6 0 1 , 60 2 
Po tin. trimmer 


CERAMIC RESONATOR/U 1 2 


7 5 1 
CERAMIC RESONATOR 


SWI'l'CBES/0 1 2 


8 0 1 -809 
8 1 1 -8 2 4 
826 - 828 
83 1 -8 3 3 


Switch 
Switch 
Switch 
switch 


SI 3 5 03 5 


4 7uF 
5 0 % 


O , 0 2 2uF 
80 % 


2 , 2nF 
1 0 % 


0 , 0 22uF 
80 % 


1 0 0pF 
2 % 


4 7K 
CARB LIN 


1 0V 
63V 


1 o ov 
63V 


1 0 0V 


0 , 1W 


O rdering code 


5322 2 0 9 72 0 6 1 
4822 2 0 9 1 0 1 99 


5322 1 30 806 9 2 
4822 1 3 0 41 486 


5322 1 3 0 9 04 9 1 


4 822 1 24 2 0 67 8 
4822 1 22 3 0 1 0 3 
4 822 1 22 3 0 1 1 4 
482 2 1 2 2 3 0 1 0 3 
4 822 1 22 3 1 3 1 6 


4 822 1 00 1 00 7 9 


5322 242 7 1 60 6 


4 822 2 76 1 1 0 7 6 
4822 2 7 6 1 1 0 76 


4 822 2 76 1 1 0 76 
4822 276 1 1 0 7 6 


10 - 26 


All resistors not listed are type MRS 25, 1 % , 0 . 6 W coding as follows : 


4 8 2 2 0 5 0 2 


l 
x Factor 


Value in 0 


e . g . 4822 050 2 1 052 1 KOS 


4822 050 22oss 20. s n 


4822 oso 27874 787 kn 


8 Q 
x 0.01 


9 Q 
x 0 . 1 


1 Q 
x 1 


2 Q 
x 1 0 


3 Q 
x 1 00 


4 Q 
x 1 000 


5 Q 
x 1 0000 


l 
I 
I 
I 
I 
I 
I 
I 


64 .... 
63. 561'1 l 1'(1tem M l ·1 =i.6V±0.3V 
Un• sync 


0.2,... 


Fig. 1 
Combined l ine/field sync signal 


Line 


F ig. 2 
G reyscale, Colour bar, Multiburst, D E M ( PAL D,G,l , N ) 


Line 


Fig. 3 
G reyscale, Colour bar, Multiburst, DEM (PAL M, NTSC) 


PAL 


Fig. 4 
Greyscale, Colour bar, Multiburst, DEM 


20.0 m1 
10.&7ms t s.,.stem M, 


Field 


Field 


J 


/ 


r- 
I 
YLl!J f/ 
L 
...J•1s 100 
NTSC 


Line 


F ig. 5 
Greyscate, Colour bar, Multiburst, VCR (PAL D,G ,1 ,Nl 


Line 


F ig. 6 
Greyscale, Colour bar, Multiburst, VCR (PAL M , NTSC) 


I 


YL 
liJ f 


l 
_J 
r 
l 
l.. lfJ 
a 
.J 


F ig. 7 
Greyscale, Colour bar, Multiburst, VCR 


PAL 


F ield 


Field 


NTSC 


0,7 v 


0.47 v 
- - 
02?.. 0,31 v 


- - 
0,22 v 


±0,24 v 
-- 
0.1 6 v 


O,OS V 
O V 
±0,33 v 


o v 


.-0,3 v 


-0,3 v 


±0,15 v 


I 
I 


0,7 v 


±0,15 v 


-0,29 v 


±0,31 v 


±0,31 v 


±0 
""'.= 
33,...,. 
v 
.... 
±""'" 
o.""" 
24,.,.· 


PAL B ,D,G,H,N (EBU) I 


0:¥-. v 


0M 
0,49 V 
-- 
0,39 v 


±0,24 v 
-- 
o 


±0,33 v ±0,31 v 


±0,31 v ±OL..,3..-V_..±0.,.;2"'4:-:'V':--, 


PAL I ( BBC) 


PAL M, NTSC 


0:!1- v 0,05 v 


I 
I 
I 


Fig. 8 


Colour bar tPAL/NTSC) 


,... 
YLai I 
L 
..J 1s 100 


NTSC 


According to CCI R recommendation the following nomenclature is used to identify and distingu i.sh 


between colour bar signals in different systems. 


signal level relative 


to peak white (%) 


A 
B 
c 
D 
system 


colour bars 
1 00 I 0 I 75 I 0 ( E.B.U.) 
B, D , G , H, K, K1 , L, N 


colour bars 
1 00 I 0 I 1 00 I 25 (B.B.C.) 
PAL I 


colour bars 
77 / 7 .5 / 77 I 7 .5 
PAL M , NTSC M 


A - the primary colour signal level during the transmission of the "white" colour bar; 


B - the primary colour signal level during the transmission of the "black" colour bar; 


C - the maximum level of the primary colour signal during transmission of "coloured" colour bars; 


D - the minimum level of the primary colour signal during transmission of "coloured" colour bars. 


Relative amplitudes of different colour bar signals: 


100 


75 


25 


100 


77 


7.5 
0 


A 
C 
D 
D 
C 
C 
D 
I 


I 
I 
I 
I 
I 
w 
y 
c 


I 
I 
I 
I 
I 
I 
G 
M 
R 
B 
BK 


system B, D, G, H, K, K 1 , L, N 


system PAL I 


system NTSC M , PAL M 


nn.5111n.5 


W: white 
Y: yellow 
C: cyan 
G : green 
M : magenta 
R: red 
B: blue 
B K : b lack 


Fig. 9 
Nomenclature of colour bar signals 


Li ne 


F ig. 1 0 
Crosshatch (PAL D,G , l ,N) 


Line 


· F ig. 1 1 
Crosshatch (PAL M, NTSC) 


-1 200nsl- 


F ig. 1 2 
Crosshatch, pulse form 


i 
i 


F ield 


Field 


: 
: 
i 
: 
: 
: 
: 
: 
: 
: 


Fig. 1 3 
Crosshatch, centre indication 


Fig. 1 4 


Fig. 1 5 


Fig. 1 6 


Line PAL D ,G , l ,N 


Checkerboard (PAL/NTSC) 


Line PAL D ,G , I , N 


Greyscale (PAL/NTSC) 


Line PA L D ,G , 1 .N 


Multiburst (PAL/NTSC) 


Line PAL M, NTSC 


Line PAL M, NTSC 


Line PA L M, NTSC 


Line 
F ield 


F ig. 1 7 
D E M pattern (PAL D,G,l ,N) 


Line 
Field 


Fig. 1 8 
D E M pattern (NTSC) 


Fig. 1 9 
DEM pattern (vectors) 


F ig. 20 


Subcarrier 


fo A = 4.406 MHz 


Bar 
Colour 
Deviation (kHz) 
Amplitude (mV) 


1 
White 
0 
2 1 3 


2 
Yellow 
- 45.5 
1 83 


3 
Cyan 
+280 
475 
4 
G reen 
+234.5 
430 


5 
Magenta 
-234.5 
2 1 1 


6 
Red 
-280 
251 


7 
Blue 
+ 45.5 
251 


8 
Black 
0 
2 1 3 


Identification l ine 
+350 
540 


Transmission of D'R signal 


Subcarrier 


fo e = 4 .250 MHz 


Bar 
Colour 
Deviation ( kHz) 
Amplitude ( mV) 


1 
White 
0 


2 
Yel l ow 
-230 


3 
Cyan 
+ 77.6 
4 
G reen 
-1 52.4 


5 
Magenta 
+1 52.4 


6 
Red 
- 77.6 


7 
B l ue 
+230 


8 
Black 
0 


Identification l ine 
-350 


Transmission of D'S signal 


TV system SECAM 


1 66 


362 


1 68 


279 


2 1 0 


2 1 0 


276 
1 66 


497 


r- 


YL ElJ ) 


L 
..J 


BIL/RIL 
• 


...., 


\.- II ..J 


v 


+ 


I... 


Amplitudes, frequency deviations and composite signal for colour bar 


at 75 % ampl itude ( 1 00/0/75/0) 


D'R 


!'Cl 
+J 
Q) 
c:: 
c:: 


. 
0 
c:: 
Q) 
Q) 
..:.t 
!'Cl 
Q) 
Cl "C 
Q) 
u 
.c:: 
Q) 
> 
.... 
!'Cl 
Q) 
:l 
co 


>- u (.!) ex: a:i CJ 


D'I 


v 


SE CAM 
r 
1 


£.. £tJ 
I 


.J 


F ig. 21 


F ig. 22 


F ig. 23 


D R component 


Colour bar (SE CAM ) , Chroma amplitude 


measured with Vecamscope TTV 8300 


I 
' 


I 


- 
- - 
..... 
· 


. 
' 


- - 
. 
,..._ 
- - 
- 
. - 


. 
. 
+ 
' 


DC-levels at sampl ing times (SECAM) 


White, Centre cross (SECAM) 


DB component 
• 


3.6 v l 
to"""" fi•ld 


1 .9 v 


1 v 


o v 


Fig. 24 
Greyscale, Colour bar, Multiburst, VCR (SECAM) 


F ig. 25 
G reyscale, Coiour bar, Multiburst, DEM (SECAM) 


--=--- 
--"- 
u 
3. 


r 
l 
_3 
/... fiJ 
I 


..J 


Fig. 26 


Fig. 27 


WHITE 
tlO't.-lEVE_l 
__ -- - - - -- - - - - - - - - - - - - - 


&fl %-- - - 
Bi,..ry '1' 


Lint 
Sync 
Pulw 


01i•·Line 2213351 • 


64µ• 
--- 


9.21 -· 10..67 ..... 


LINE 
Tll<ING 
REFERENCE 


Colour 
Bvr1I 


DATA 
l TIMING 
REFERENCE 


Cloc:k Run· in Framin9 
Cod• I 


BYTE 1+2 
BYTE J 


I dentification and levels of a teletext data line 


1111Jlftlltlj11Cj1H 


.. .. 


WHITE 
LtvEL-- 


BL,A.CK 


LEVEL 


PoHibl1 1ntlope dlt1-lintl 


.. .. 


8in1ty ·1· 


Lint 
::- 1 


i.:1 


Lint 
( - I 


·· 


..i----.-;E:. 


10.28 ·- 10.9 


LINE 


TIME 


REFERENCE 


,.. 


D,A.T,A. 


TIMING 


REFERENCE 


Cloctl 
By11 


1rnc. 
sync. 


Identification and levels of a n antiope data line 


• data Ii nes 21 /334 
onwards 1 991 


• data lines 21 /334 
onwards 1991 


c 
I 
d 


• nnnJmn••mmJum n•nmml'-------- ----------- - z 
, : 
I 
i 
] 


I 


I 
I 
! 


PAL and NTSC 


b 


----r I 
i.- 
' 5---(_::::::::t: - I 


L 4 


1------- ----------------- ---- ---------------------- ----------- - z 


----------------------------------------- - 1 


S E CAM 


PAL 


TV system 
B,D,G,H,I 
N 
M 


1 blanking level 
% 
0 
0 
0 
. 
2 peak white-level 
% 
1 00 
1 00 
1 00 


3 synchronising level 
% 
-43 
-43 
-40 
4 difference of black and 
% 
0 
0 
7.5±2.5 


blanking l evels 
5 peak-to-peak value of burst 
% 
43 (300 mV) 
43 
43 


tolerance of subcarrier burst 
% 
± 1 0 (±3 PAL I ) 
±1 0 
±10 


6 peak-to-peak value of 
D 'B 
- 
- 
- 


colour sub-carrier 
D ' R 
- 
- 
- 


a 
Line-blanking i nterval 


(µs) 


1 2±0.3 
1 2±0.3 


c F ront porch 
(µs) 
1 .65±0.1 
1 .5±0.3 
1 .27 ... 2.54 


d Synchronising pulse 
(µs) 
4.7±0.2 
4.7±0.2 
4.1 9 ... 5.7 1 


g Start of sub-carrier burst 
(µs) 
5.6±0.1 
5.6±0.1 
5.8±0.1 


h Duration ob sub-carrier burst 
(µs) 
2.25±0.23 
2.25±0.23 
2.52±0.28 


i 
Blanking of c hrominance 
(µs) 
- 
- 
- 


sub-carrier 


Fig. 28 
Levels in. the composite signal and details of Ii ne-synchronising signals 


NTSC 
S E CAM 
M 
B,D ,G,H,K,K 1 ,L 


0 
0 
1 00 
1 00 
-40 
-43 
7.5±2.5 
0 


40 
- 


± 1 0 
- 


- 
1 66 m V±20 mV 


- 
2 1 4 m V±26 mV 


1 2±0.3 
1 .27 ... 2.22 
1 .5±0.3 
4.7±0.1 
4.7±0.2 
4.71 ... 5.7 1 
- 


2.23 ... 3.1 1 
- 


- 
5.6±0.2 


Symbol 
Characteristics 
M 


A 


v 


j 


I 


m 


n 


p 


q 


r 


A 


F ield period (ms) 


F ield-blanking period 


Duration of first sequence of equalising pulses 


Duration of sequence of synchronising pulses 


Duration of second sequence of equlising pulses 


Duration of equalising pulse (µs) 


Duration of field-synchronising pulse (µs) 


I nterval between field-synchronising pulses (µs) 


A 


,,,,.-- 


/ 


A 
: A 


O y 


I 
I 
I 


n 


A 
A 
A 


1 6.6833 


2 1 H+a 


3 H 


3 H 


3 H 


2.3 ±0. 1 


27.1 


nominal value 


4.7 ±0. 1 


Second field 
First field 


Signal at beginning of each first field 


A 
A 
A: 
I 
A 
A 
A 
A 
A 
A 
A 


I 
I 
I I 


Oy 


F irst field 
Second field 


Signal at beginninQ of each second field 


N 
B ,G,H,l,D , 


K,K1,L 


20 
20 


25 H+a 
25 H+a 


2.5 H 
2 .5 H 


2 .5 H 
2 .5 H 


2 .5 H 
2.5 H 


2 .35 ±0. 1 
2 .35 ±0.1 


27.3 
27.3 


nominal value 
nominal value 


4.7 ±0.1 


A 
A 


. 
4.7 ±0. 1 


for system B , G ,H ,I ,D 


K,K1 ,L, N 


A 
A 


--- ---- -- ----- Blankin!:l level 


p 


H 
T 


---------- Sync. level 


q 


F ig. 29 Details of field-synchronising waveforms (all systems except E and Ml 


Fig. 30 


I 
I 
I 
I 


/\ 
/\ 
/\ 
/\ 
th ·u 


Second field 
F irst field 


I\ 
I\ 
I\ 
" 



F irst field 
Second field 


p 


Ai 


H 
T 


I 
I 
I 
I 
I 


/\ 
A 
A 
A 
/\ 
A 
A 
A 
A 
A 
A 


Signal at beginning of each first field 


I\ 
I\ 
" 
I\ 
/\ 
/\ 
I\ 
I\ 
/\ 


Signal at beginning of each second field 


- - - - - - - - - - - - Blanking level 


q 


H 
T 


- - - - - - - -·- Sync. level 


Details of field-synchronis ing waveforms (system M) 


A 


y = 1 


700 ±20 mV 
Y = 0.5 


_ 
_ 
_ 
___.._ 700 ± 1 50 mVdc 


---- O Vdc 


Fig. 3 1 
Output 'RED' 


amplitudes 


see fig. 31 


F ig . 32 
Output 'G R E E N ' 


amplitudes 


see fig. 31 


F ig . 33 
Output 'BLUE' 


R -G-B outputs, 


Patterns: Greyscale, Colour bar, Multiburst, DEM (PAL) 


Fig. 34 
Output 'RED' 


Fig. 35 
Output 'G R EEN' 


Fig. 36 


Output 'BLUE' 


R -G -8 outputs, 


Pattern: Colour bar, PA L (not PAL I ) 


1 00 % 


75 % 


0 % 


1 00 % 
4 


VG = 700 ±20 mV 


Vs = 700 ±20 mV 


F ig. 37 


F ig. 38 


F ig. 39 


Output 'RED' 


Output 'G R EEN' 


Output 'B LUE ' 


R-G-B outputs, 


Y = 1 


y . 0.54 f 
7 1 5 ±20 mV 


_ 
_ 
_ f._VLIFT = 54 ±5 mV 


----'-0 Vdc 


amplitudes 


see fig. 37 


a mplitudes 


see fig. 37 


Patterns: Greyscale, Colour bar, Multiburst, DEM ( NTSC) 


Fig. 40 
Output 'RED' 


F ig. 41 
Output 'G R EEN' 


Fig. 42 
Output 'BLUE' 


R -G-B outputs, 


Pattern : Colour bar (PAL M/NTSC) 


--75% 


I 
I 54 ±5 mV 
T50mV 


--75% 
--0% 


---75% 


0% 


F ig. 43 


F ig. 44 


F ig. 45 


-- O Vdc 


--- -2.0 ±0.2 Vdc 


R-G -B, O UTPUT SYNC 


700 ±20 mV 


700 ±1 50 mV 


R-G-B outputs 'RED, G R E E N , BLUE' 


Pattern: Crosshatch (PAL/SECAM, not system M) 


R-G -B outputs 'RED, G R E E N , BLUE' 


Pattern: Crosshatch (PAL M/NTSC) 


Fig. 46 
Output 'RED' 


Fig. 47 
Output 'G REEN' 


Fig. 48 
Output 'B LUE' 


R-G-B outputs, 


Pattern: Colour bar (PAL I ) 


1 00 % 


25 % t 


0 % 
1 75 ±20 mV 
t 


1 00 % 


25 % 


0 % 
1 75 ±20 mV 


t 


--- O Vdc 


1 00 % 


25 % t 


0 % 
1 75 ±20 mV 


t 


F ig. 49 
Sync in G R E E N 
TV systems PAL D ,G , l ,N 
Colour bar 


F ig. 51 
Y-signal PAL D,G,l,N 


F ig . 53 
Y-signal PAL M , NTSC 


- blank­ 
ing 
level 


F ig. 50 


F ig. 52 


F ig. 54 


Sync in G R E E N 
T V systems NTSC, P A L M 
Colour bar 


Chroma signal PAL D,G,l,N 


Chroma signal PAL M , NTSC 


Fig. 55 


F ig. 56 


-- blanking level 


700 mV ± 1 50 mV 


-- O Vdc 


Y-signal SECAM 


Fig. 51 to 55 show the combined pattern : G reyscale, Colour bar, 
M ultiburst and DEM 


Chroma signal SECAM 
pattel"l'l purity cyan 


Vchr 


_J 


Fig. 57 


Fig, 58 
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* to be adjusted 


Notch filter 3 MHz 


Service kit 


Fig. 70 A 


Mainprint 


Fig. 70 B 


Fig. 70 D 


Fig. 70 
Spare parts: mechanical parts, mains cable 


Fig. 70 C 
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Unit 1 0 : R F unit 32 - 900 M H z, component l ay-out 
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Systems used in various countries 


Explanation of signs used in the table: 


* 
planned (whether the standard is indicated or not) ; 


not yet planned, or no information received ; 


I 
: the abbreviation following the stroke indicates the colour transmission system i n use (NTSC, PAL, or 


SEC AM). 


Country 


Algeria (Algerian Democratic and Popular Republic) 
Germany (Federal Republic of) 
Netherlands Antilles 
Saudi Arabia (Kingdom of) 
Argentine Republic . 
Australia 
Austria . . . . . . 
. 
. . . . . . . 


Bangladesh (People's Republic of) . 
Belgium . 
. 
. 
. 
. 
. 
. 
. 


Benin (People's Republic of). 
Brazil (Federative Republic of). 
Bulgaria (People's Republic of) 
Burundi (Republic of) . 
. 
. 
. 
. 


Cameroon (United Republic of) . 
Canada . . . . 
. 
. . . 
Central African Republic 
Chile . . 
. 
. 
. 
. 
. 
. . 
. 
. 
. 
China (People's Republic of). 
Cyprus (Republic of) 
Colombia (Republic of) . 
Col'lgo (People's Republic of the) 
Korea (Republic of) . 
Ivory Coast (Republic of the) 
Cuba . 
. . . 


Denmark . . 
. 
. 
. 
. 
. 


Egypt (Arab Republic of) . 
. 
. . 
. 
. 
. 
. 
. 
. 
. 


Group of territories represented by the French . 


Overseas Post and Telecommunication Agency . 


Spain . . . . . 
. 


United States of America 
Ethiopia 
Finland . 
France 
Gabon Republic. 
Ghana 
G reece . . . . . . . . . . 
. . 
. 
. 
. 
. 
. 


Guinea (Revolutionary People's Republic of) . 
Upper Volta (Republic of) . 
Hungarian People's Republic 


System used in bands : 


I/Ill 
IV/V 


VHF broadcasting 
UHF broadcasting 


B, PAL 
G•. H*/PAL 


B/ PAL 
G / PAL 


M 
- 


B /SECAM 
G/SECAM 


N/PAL 
N/PAL 


B/PAL 
H PAL 


B/PAL 
G I PAL 


B / PAL 
- 


B/PAL 
H / PAL 


Kl 
K l * 


M / PAL 
M/PAL 


D/SECAM 
K/SECAM 


K t • 
K l * 


K l 
K l * 


M!NTSC 
M/NTSC 
Kl 
Kl* 
M/NTSC 
M/NTSC 


D I PAL 
K/PAL 


B 
G• 


M 
M• 


Kl 
Kl* 


M 
- 


K l 
K l * 


M 
M 
B / PAL 
G* 


B 
G•, H* 


K l 
- 


B / PAL 
G/PAL 


M/NTSC 
M/NTSC 


B 
G " 


B / PAL 
G/PAL 


L/SECAM 
L/SECAM 


Kl 
Kl* 


s• 
G* 


B*/SECAM 
G*/SECAM 


K l 
K l * 
K l 
K l * 


D/SECAM 
K/SECAM 


Country 


India (Republic of) 
Indonesia (Republic of) 
Iran (Islamic Republic of) . 
Ireland 
Iceland . 
Israel (State of) 
Italy 
Jamaica . 
Japan . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Jordan (Hashemite Kingdom of) . 
Kenya (Republic of) . 
Kuwait (State of) 
Liberia (Republic of) . . . . 
. . 
. 
. . 


Libya (Socialist People's Libyan Arab Jamahiriya) 
Luxembourg . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Madagascar (Democratic Republic of) 
Malavsia 
Mala:,..i . 
Mali (Republic of). 
Malta (Republic of) . 
Morocco (Kingdom of). 
Mauritius . 
Mauritania (Islamic Republic of) . 
Mexico . 
Monaco . 
Niger (Republic of the) 
Nigeria (Federal Republic of) 
Norway . 
. 
. 
. 


New Zealand . 
Uganda (Republic of) 
Pakistan (Islamic Republic of) . 
Panama (Republic of) . 
Netherlands (Kingdom of the) . 
Peru . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Poland (People's Republic of) 
Portugal 
. 
. 
. 
. 
. 
. 
. 


Portuguese Oversea Provinces . 


Roumania (Socialist RJ:pul:,lic oi). 
United Ki ngdom of Great Britain and 


Northern Ireland 
Rwanda (Republic of) . 
Senegal (Republic of the) 
Sierra Leone . . . . . . 
Singapore (Republic of) . 
Somali Democratic Republic . 
. 
. 
. 
. 
. 
. 
. 
. 


Sri Lanka (Democratic Socialist Republic ol) . 
South Africa (Republic of) . 
Sweden . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


Switzerland (Confederation of) . 
Suriname (Republic of) 
Tanzania (United Republic of) . 
Chad (Republic of the) 


12-2 


Czechoslovak Socialist Republic . . . . . . . . . 
. 
Overseas territories for the international relations of 


which the Government of the United Kingdom 
of Great Britain and Northern Ireland are 
responsible . . . . . 
. . . . . . . . . . . . 
Overseas territories of the United Kingdom in the 


European B roadcasting Area . 


Thailand 
Togolese Republic . 
Tunisia . 
Turkey . 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


U nion of Soviet Socialist Republics 
U ruguay (Oriental Republic of) 
Venezuela (Republic of) . . . . . . . . . 
Yugoslavia (Socialist Federal Republic ol) 
Zaire (Republic ol) 
Zambia (Republic ol) . 
Zimbabwe (Republic ol). 


System used in bands : 


I / I l l 
IV/V 


VHF broadcasting 
UHF broadcasting 


B / PAL 


- 


B I PAL 
- 


B /SECAM 
G /SECAM 


I / PAL 
I / PAL 


B 
G 


B 
G 


B / PAL 
G/PAL 


M 


- 


M /NTSC 
M/NTSC 


B 
G• 


B 
G• 


B 
G• 


B 
H* 


B /SECAM 
G* 


C I PAL 
L"/SECAM (2) G / PAL 


KI 
KI* 


B / PAL 
G*/PAL 


B 
G• 
. 


Kl 
Kl* 


B 
H• 


B/SECAM 
H* 


B 
1· 


Kl 
K l * 


M 
M* 


LIS EC AM 
L/ G /SECAM 


K l 
Kl* 


B 
1· 


B / PAL 
G / PAL 


B I PAL 


- 


B 
G" 


B 


- 


M 


- 


B / PAL 
G I PAL 


M 
M 


D/SECAM 
K/SECAM 


B / PAL 
G / PAL 


1• 
1· 


D 
K• 


I / PAL 
I/PAL 


K I • 
K I • 
K l 
K I * 


B 
G 


B 
G 


B 
G" 


B 
- 


I 
I 


B / PAL 
G / PAL 


B / PAL 
G / PAL 


M 


- 


B 
K l 
K l * 


D/SECAM 
K/SECAM 


B•, 1• 
1· 


- 
H* 


B / PAL 
G / PAL* 


Kl 
Kl* 
B/SECAM 


- 


B / PAL 
G / PAL 


D/SECAM 
K/SECAM 
N 


- 


M 


- 


B / PA L 
G / PAL 


Kl 
K I * 


B 
G* 


B 
G• 
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Level/voltage 


I n the appl ication area of TV and antenna systems mostly 
75 n technique is u sed. 


Reference voltage: Ea = 1 µV at 75 Q 


0 dBµV 


vol tage 
level 
voltage 
l evel 


at 75 n 
dBµV 
at 75 n 
dBµV 


µV 
mV 


1 
0 
1 
60 


1 , 5 
3,5 
1 , 5 
63,5 


2 
6 
2 
66 


2,5 
8.0 
2.5 
68 


3 
9,5 
3 
69, 5 


3,5 
1 1 
3.5 
7 1 


4 
1 2 
4 
72 


4,5 
1 3 
4,5 
73 


5 
1 4 
5 
74 


6 
1 5,5 
6 
75.5 


7 
1 7 
7 
77 


8 
1 8 
8 
78 


9 
19 
9 
79 


1 0 
20 
1 0 
80 


1 5 


23.5 


1 5 


83,5 


20 
26 
20 
I 


86 


25 
28 
25 
88 


30 
29.5 
30 
89,5 


35 
3 1 
35 
9 1 


40 
32 
40 
9 2 


4 5 
33 
45 
93 


50 


34 


50 
94 


60 
35.5 
60 
95,5 


70 
37 
70 
97 


80 
38 
80 


98 


90 
39 
90 
99 


1 00 
40 
1 00 
1 00 


1 50 
43,5 
1 50 
1 03.5 


200 
46 
200 
1 06 


250 
48 
250 
1 08 


300 
49.5 
300 
1 09.5 


350 
5 1 
350 
1 1 1 


400 
52 
400 
1 1 2 


450 
53 


450 
1 1 3 


500 
54 
500 
1 1 4 


600 
I 


55,5 
600 
1 1 5. 5 


700 
57 
700 
1 1 7 


800 
58 
800 
1 1 8 


900 
59 
900 
1 1 9 


1 000 
60 
1 000 
1 20 


level conversion table (75 ni 


voltage 
level 


at 7 5 n 
d BµV 


v 


1 
1 20 


1 , 5 
1 23,5 


2 
1 26 


2, 5 
1 28 


3 
1 29,5 


3,5 
1 3 1 


4 
1 32 


4,5 
1 33 


5 
1 34 


6 
1 35,5 


7 
1 37 


8 
1 38 


9 
1 39 


1 0 
1 40 


dB/voltage ratio 


dB - 
+ 


1 ,0 
0.0 
1 .0 


0.94 
0,5 
1 .06 


0.89 
1 . 1 2 


0,84 
1 . 5 
1 . 1 9 


0.8 
2 
1 .25 


0,75 
2.5 
1 .33 


0,7 1 
3 
1 .4 1 


0,67 
3.5 
1 .5 


0.63 
4 · 
1 . 6 


0.6 
4,5 
1 .67 


0.56 
5 
1 .78 


0,53 
5.5 
1 ,88 


0.5 
6 
2.0 


0,47 
6,5 
2. 1 2 


0.45 
7 
2.24 


0,42 
7.5 
2.37 


0.4 
8 
2.5 


0.38 
8.5 
2.66 


0.35 
9 
2.82 


0.33 
9.5 
3.0 


0.32 
1 0 
3, 1 6 


0,28 
1 1 
3,55 


0.25 
1 2 
4.0 


0,22 
1 3 
4.5 


0.2 
1 4 
5.0 


0. 1 8 
1 5 
5.62 


0. 1 6 
1 6 
6.3 


0, 1 4 
1 7 
7 . 1 


0.1 25 
1 8 
8.0 


0, 1 1 


1 9 


8.9 


0, 1 0 
20 
1 0,0 


0.089 
2 1 
1 1 .2 


0.08 
22 
1 2, 5 


0.071 
23 
1 4, 1 


0.063 
24 
1 6.0 


0,056 
25 
1 7.8 


0,05 
26 
20,0 


0,045 
27 
22.4 


0,04 
28 
25,0 


0.035 
29 
28.2 


0.032 
30 
3 1 , 6 


0.028 
3 1 
35.5 


0,025 
32 
40 


0.022 
33 
45 


0.02 
34 
50 


0.01 8 
35 
56 


0,0 1 6 
36 
63 


0,0 1 4 
3 7 


7 1 


0,0 1 25 
- 
38 
80 


0,01 1 
39 
89 


0.0 1 0 
40 
1 00 


0.0056 
- 
45 
1 78 


0.0032 
50 
3 1 6 


0.00 1 8 
- 
55 
562 


0.001 
60 
1 000 
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FOR DETAILED IN FORMATION SEE R E LEVANT DATA BOOK OR DATA SHEET 


INFRARED REMOTE CONTROL TRANSM ITTER (LOW VOLTAGE) 


GENERAL DESCRIPTION 


The SAA3007 transmitter IC for infrared remote control systems has a capacity for 1 280 commands 


arranged in 20 subsystem address groups of 64 commands each. The subsystem address may be 


selected by press-button or slider switches, or be hard-wired. 


Commands are transmitted in patterns of pulses coded by the pulse spacing. The pulses can be 


infrared flashed (single pulse) or modulated. Flashed infrared transmissions require a wideband 


preamplifier at the receiver, hut modula ted transmissions allow a narrow band receiver to be used 


for improved noise rejection. The modulation frequency of the SAA3007 is 455 kHz which allows 


disturbance-free infrared operation in the presence of 1 0 · 1 00 kHz fluorescent lamps. 


Features 


• Flashed or modulated transmission modes 


• Immune from fluorescent lamp disturbance in modulated mode 


• Supply voltage range 2 V to 6,5 V 


• 40 mA output current capability 


• Very low standby current (< 4 µA at VDD = 6 V ) 


• Up to 2 0 subsystem address groups 


• Up to 64 commands per subsystem address 


up to 1 280 commands 


• Requires few additional components 


PACKAGE OUTLINE;i 


SAA3007P: 20-lead O I L; plastic (SOT-146C 1 ) . 
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F ig. 1 SAA3007 application example. 


PINNING 
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2. 
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7 . 
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9. 
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DRV6N 


20. 
vD D 


remote data output 


sense inputs from key matrix 


address/mode control input 


ground (0 V ) 


oscil lator i nput 


osci I lat or output 


drive outputs to key matrix 


posi tive supply voltage 


Universal sync generator 
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SAA1043 


burst flag/chroma blanking (SECAM) output 


PAL identification output 


set identification input (SECAM, PAL, PAL-M) 


400 Hz (PAL); 360 HZ (NTSC, PAL-M) and 


fH/3 (SECAM) 


standard programming inpllt 


standard programming input 


standard programming input 


BO x fH output ( 1,25 MHz) 


VCR standard input 


oscillator output 


oscillator input 


phase detector output 


no-sync detector output 


negative supply voltage (groundl 


external composite sync input 


vertical identification output 


white measurement pulse output 


vertical reset input 


vertical drive output 


vertical drive output 


clamp pulse output 


2 x fH input/output 


horizontal drive output 


horizontal drive output 


composite blanking output 


composite sync output 


SECAM identification output 


positive supply voltage 


( 


DEVELOPMENT DATA 


Thl1 dat1 1hHt cont1ln1 1nct lntorm1Uon .,,d 


11>eclfie1tlon1 ert subject to ch1nge without notice. 


UNIVERSAL SYNC GENERA TOR 


GENERAL DESCRIPTION 


SAA1043 


The SAA 1043 generates the synchronizing waveforms required in all types of video source equipment ' 
(video cameras, film-scanners, video games, computer displays and similar applications). The device 
is programmable to suit standards SE CAM 1 , SE CAM 2, PAL/CCI R, NTSC 1 , NTSC2, and PAL-M; the video 
game 624 and 524-line standards; and can be synchronized to an external sync signal. Inputs and 
outputs are CMOS compatible. 


Features 


• Programmable to eight standards 


• Horizontal frequency manipulation for application in non-standard systems 


• Oscillator functions with LC or crystal elements 


• Additional outputs to simplify camera signal processing 


• Can be synchronized to an external sync signal 


• Vertical reset for fast vertical lock 


• Subcarrier lock in combination with subcarrier coupler SAA 1044 


• Very low power consumption 
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FUNCTIONAL DESCRIPTION 


Sync pulse generation 


Programming of operating standard 


The standard required for operation is programmed using the inputs X, Y and F D as shown in Table 1 . 
The F D input selects 525 or 625-line working of the vertical counter (524 or 624-lines for video game 
standards) and also influences the choice of oscillator frequency as shown in Table 2. 


Table 1 Programming of operating standard 


· 
-------=r- 


::------y- 
----------- 


624 
0 


PAL/CCI R 
0 


NTSC 1 
1 


NTSC 2 
1 


524 
1 


PAL-M 
1 


positive logic: 1 = H I G H ; 0 = LOW 


Oscillator 


1 


1 


I 


0 


0 


1 


1 


y 


0 


1 


0 


1 


0 


1 


0 


1 


The built-in oscillator of the SAA 1043 functions with an external LC-circuit ( Fig. 3) or with a crystal 


of the parallel resonance type (F ig. 4). F or operation in the VCR mode the LC oscillator circuit is 
-...J 


recommended. The frequencies required for the operating standards are shown in Table 2. 


Table 2 Oscillator input frequencies 


operating 
osc. frequency 
vertical 
vertical fre- 
horizontal fre- 


standard 
''osc1l MHz 
divider (FD) 
quency (Iv) Hz 
quency (IH ) Hz 


PAL, SECAM, 624 
5,0 
0 
50 
1 5625 


NTSC, PAL-M, 524 
5,034964 
1 
59,94 
1 5734,26 


PAL, SECAM, 624 
2,5 
H2 (pin 24) 
50 
1 5625 


NTSC, PAL M, 524 
2,501 748 
H l (pin 23) 
59,94 
1 5734,26 


s 
"' 
c 
QI 
"' 
" 
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Output waveforms 


The output waveforms for the different modes of operation are shown in F igs 7 and 8. 
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FUNCTIONAL DESCR IPTION (continued) 


Output waveforms (continued) 
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( 1 ) H = 1 horizon cal scan. 


F ig. 7 Typical output 


waveforms for PA L/CC I R 


and S E CAM. I n the 624-line 


mode the output waveforms 


are identical to the 1 st half 


picture of PAL/CCI R and 


are not interlaced ( O,SH 


subtracted from the wave· 


form timing). 


( 1 ) H = 1 horizontal scan. 


(2) NTSC mode reset; the 


4th half picture is ident· 


ical to the 2nd half 


picture for NTSC. 


Fig. 8 Typical output 


waveforms for NTSC and 


PAL·M. In the 524-l ine mode 


the output waveforms are 


identical to the 1 st half 
icture of NTSC and are not 


interlaced (0,SH subtracted 


from the waveform timing). 


OEVELO"*fENT DAT A 


This d•t• lhNt contain• adv•rw:• inform••ion end 


1P«iffc1rion1 ar1 1ut>;ec1 to chenge without notK:t. 


SUBCARRIER COUPLER 


GENERAL DESCRIPTION 
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The SAA 1044 maintains the correct relationship between subcarrier and horizontal scan frequencies 
when an exact coupling is required. It is for use in combination with sync generator SAA 1 043 for 
application in colour video sources (cameras, film-scanners and similar equipments). 


Features 


• Provides exact relationship between subcarrier and horizontal scan frequencies 


• Accommodates all standard frequencies 


• Faciliotates GEN LOCK (general locking) applications 
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PACKAGE OUTLINE 


1 6-lead O I L; plastic (SOT-38). 
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Block diagram. 
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SAA 1044 


Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 


Programming of operating standard 


P I NN I NG 


1 
SECI 


2 
SEGO 


3 
SEO 


4 
RS 


5 
so 


6 
SUBO 


7 
SUB I 


8 
Vss 


9 
PHl 


1 0 
F HBO 


1 1 
F D 


1 2 
PH3 


1 3 
x 


1 4 
F H3 


1 5 
PH2 


1 6 
vDD 


SE CAM oscillator input (2721H) 


SECAM oscillator output (272tH) 


inverted SE CAM oscillator output 


reference subfrequency 


inverted subcarrier oscillator output 


subcarricr oscillator output 


subcarrier oscillator input 


negative supply voltage (ground) 


phase comparator 1 output ( F HBO/SUBI) 


1 ,25 MHz input ( from SAA 1 043) 


standard programming input 


phase comparator 3 output ( RS/SUBI) 


standard programming input 


standard programming input 
( from SAA 1 043) 


phase comparator 2 output (SECl/F H80) 


positive supply voltage 


The standard required for operation is programmed using the inputs FD, X and F H3 as shown in 
Table 1 . 


Table 1 Programming o f operating standard 


standard 
F D 
x 
F H3 
relationship of subcarrier frequency ( fs) 
to horizontal scan frequency ( tH) 


PAL 
0 
1 
400 Hz 
ts = 283,7516tH 


SE CAM 
0 
0 
don't care 
ts = 282tH 


PAL·N 
1 
1 
400 Hz 
ts = 229,25 161H 


PAL·M 
1 
0 
1 
15 = 227,251H 


NTSC 
1 
0 
0 
ts = 227,5fH 


Positive logic: 1 = H IGH; 0 = LOW 


":" 


(0 


Subcarrier coupler 
lS-AA_1_0-44 


Subcarrier/horizontal scan frequency relationship 


The input F HBO from SAA 1 043 is the reference for horizontal scan frequency lfHI. This frequency is 
reduced by a factor determined by the selected operating standarc.J to give a value of BIH (PAL, SECAM) 
or 10fH (PAL·N, PAL·M, NTSC) to phase comparator 1 . The subcarrier frequency (Isl is manipulated 
to provide a comparable value at the second input to the phase comparator. When the frequencies of 
the two inputs to phase comparator .1 are equal, the relationship between fH and fs is as shown in 
Table 1 . 


Phase comparator 1 functions with a n exclusive-OR phase detector circuit and provides a n output 
which may be used to control a voltage-controlled oscillator (VCO) via a low-pass filter. The VCO 
reference can be the subcarrier or the !oorizontal scan frequency and the filter can be active or passive, 
depending on application. 


A second subcarrier oscillator circuit is provided for SE CAM operation. The operating frequency of 
this is centred on 272fH to give. when ts = 282fH. comparable values of 51H at the two inputs to phase 
comparator 2. I\ second VCO loop can he used to control the SE CAM oscillator frequency. 


The high degrees of accuracy and stability required for G E N LOCK applications are met by phase 
comparator 3. This compares the internal subcarrier and external reference frequencies. To adjust the 
phase over 211, this comparator has a linear characteristic over 4 11. The output signal PH3 has a period 
t ime of fs/4 and a duty cycle of between 1 2,5% and 62,5% giving a sensitivity of 240 mV /rad. Errors 
due to temperature variation are minimized by symmetrical circuit and chip design. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 1 34) 


Supply voltage range with respect to Vss 
Voo 


Input voltage range 
VI 


Input current 


Output voltage range 


Output current 


Power dissipation per output 


·-0,5 to + 15 V 


-0,5 w 1v00 + o.51 " v 


max. 
10 mA 


-0,5 to IVoo + 0,51" v 


max. 
10 mA 


max. 


Total power dissipation per package 


Operating ambient temperature range 


Storage temperature range 


Ptot 
max. 


100 mW 


200 mW 


-25 to + 70 oc 
Tamu 


Tstg 
-55 to + 1 50 oc 


HAND L I NG 


Inputs and outputs are protected against electrostatic cliarie in normal handling. However, to be 
totally safe, it is desirable to take normal prer;autiuns appropriate to handling MOS devices (see 
' Handling MOS Devices'). 


' Voo + 0,5 V not to exceed 1 5 V. 
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COMPUTER INTERFACE FOR TUNING AND CONTROL (CITAC) 


GENERAL DESCRIPTION 


The SAB3036 provides closed-loop digital tuning of TV receivers, with or without a. f .c., as required. 
It also controls 4 general purpose 1/0 ports and 4 high-current outputs for tuner band selection. 


The IC is used in conjunction with a microcomputer from the MAB8400 family and is controlled via 
a two-wire, bidirectional l'C bus. 


Features 


• Combined analogue and digital circuitry minimizes the number of additional interfacing components 


required 


• Frequency measurement with resolution of 50 kHz 


• Selectable prescaler divisor of 64 or 256 


• 32 V tuning voltage amplifier 


• 4 high-current outputs for direct band selection 


• Four general purpose input/output ( 1/01 ports 


• Tuning with control of speed and direction 


• Tuning with or without a.f.c. 


• Single-pin, 4 MHz on-chip oscillator 


• 12C bus slave transceiver 


QUICK REFERENCE DATA 


Supply voltages 
(pin 5) 


(pin 14) 


(pin 9) 


Supply currents (no outputs loaded) 
(pin 51 


(pin 141 


(pin 91 


Total power dissipation 


Operating ambient temperature range 


PACKAGE OUTLINE 


18-lead O I L ; plastic (SOT-1 02HEI. 


Vp1 
typ. 
1 2 v 


Vp2 
typ. 
13 v 


Vp3 
typ. 
32 v 


l p1 
typ. 


23 


mA 


I P2 
typ. 
0,1 mA 


lp3 
typ. 
0,6 mA 


Ptot 
typ. 
300 mW 


Tamb 
-20 to + 70 oc 
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.Computer interface for tuning and control (CITAC) 
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SCL 


SOA 


osc 


FOIV 


SABJOJ& 
VP2 


P13 


P12 


PIO 


PINNING 


1 
P20 


2 
P21 


3 
P22/AFC+ I 


4 
P23/AFC- J 


5 
Vp1 


6 
Tl 


7 
GND 


8 
TUN 


9 
Vp3 


1 0 
P l O 


1 1 
P1 1 


general purpose 
input/output ports 


general purpose input/output 
ports and a. f .c. inputs 


+ 1 2 V supply voltage 


tuning voltage amplifier 
inverting input 


ground 


tuning voltage amplifier output 


+ 32 V supply for tuning 
voltage amplifier 


Fig. 2 Pinning diagram. 
1 2 
1 3 


P12 
P13 


high-current band-selection 
output ports 


14 
Vp2 


1 5 
FDIV 


16 
osc 


1 7 
SDA 


18 
SCL 


positive supply for high-current 
band-selection output circuits 


input from prescaler 


crystal oscillator input 


seria I data line 
\ 


serial clock line J 
12C bus 


Purchase of Philips 12 C components conveys a licence under the 
Philips' 12 C patent to use the components in the I 2 C system 
provided the system conforms to the 12 C specifications defined 
by Philips_ 
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TUNING CONTROL CIRCUIT 
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A.f.C. 
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IO 


8 
TUN 


6 
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F ig. 1 Block diagram. 
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FUNCTIONAL DESC R IPTION 


The SAB3036 is a monolithic computer interface which provides tuning and control functions and 


operates in conjunction with a microcomputer via an 12 C bus. 


Tuning 


This is performed using frequency-locked loop digital control. Data corresponding to the required tuner 


frequency is stored in a 1 5·bit frequency buffer. The actual tuner frequency, divided by a factor of 256 


(or by 64 ) by a prescaler, is applied via a gate to a 1 5-bit frequency counter. This input ( F DIVI is 


measured over a period controlled by a time reference counter and is compared with the contents of 


the frequency buffer. The result of the comparison is used to control the tuning voltage so that the 


tuner frequency equals the contents of the frequency buffer multiplied by 50 kHz within a program­ 


mable tuning window (TUW) . 


The system cycles over a period o f 6,4 m s (or 2,56 ms). controlled b y the time reference counter which 


is clocked by an on-chip 4 MHz reference oscillator. Regulation of the tuning voltage is performed by a 


charge pump frequency-locked loop system. The charge IT flowing into the tuning voltage amplifier is 


controlled by the tuning counter, 3-bit DAC and the charge pump circuit. The charge IT is linear with 


the frequency deviation M in steps of 50 kHz. For loop gain control, the relationship AIT/Af is 


programmable. In the normal mode (when control bits TUHNO and TUH N l are both at logic 1 , see 
OPE RATION), the minimum charge IT at .t.f = 50 k H z equals 250 µA µs (typical). 


By programming the tuning sensitivity bits (TUS) . the charge IT can be doubled up to 6 times. If 


correction-in-band (CO I B ) is programmed, the charge can be further doubled up to three times in 


relation to the tuning voltage level. From this, the maximum charge IT at Af = 50 kHz equals 


26 x 23 x 250 µA µs (typical ) . 


The maximum tuning current I i s 875 µA (typical). In the tuning-hold (TUH N ) mode !TUHN i s active 


LOW), the tuning current I is reduced and as a consequence the Charge into the tuning amplifier is also 


reduced. 


An in-lock situation can be detected by reading F LOCK. When the tuner oscillator frequency is within 


the programmable tuning window (TUW). F LOCK is set to logic 1. If the frequency is also within the 


programmable a.f.c. hold range (AFCR). which always occurs if AFCR is wider than TUW, control bit 


AFCT can be set to logic 1 . When set, digital tuning will be switched off, a.f.c. will be switched on and 


F LOCK will stay at logic 1 as long as the oscillator frequency is within AFCR. If the frequency of the 


tuning oscillator does not remain within A FCR, AFCT is cleared automatically and the system reverts 


to digital tuning. To be able to detect this situation, the occurrence of positive and negative transitions 


in the F LOCK signal can be read ( F L/ l N and F L/ON) . AFCT can also be cleared by programming the 


AFCT bit to logic 0. 


The a.f.c. has programmable polarity and transconductance; the latter can be doubled up to 3 times, 


depending on the tuning voltage level if correction-in-band is used. 


The direction of tuning is programmable by using control bits TD I R D (tuning direction down) and 


TOIRU (tuning direction up). If a tuner enters a region in which oscillation stops, then, providing the 


prescaler remains stable, no F O I V signal is supplied to CITAC. In this situation the system will tune up, 


moving away from frequency lock-in. This situation is avoided by setting TOI RD which causes the 


system to tune down. In normal operation TOI RD must be cleared. 


If a tuner stops oscillating and the prescaler becomes unstable by going into self·oscillation at a very high 


frequency, the system will react by tuning down, moving away from frequency lock·in. To overcome 


this, the system can be forced to tune up at the lowest sensitivity (TUS) value, by setting TOI RU. 


Setting both TOI RD and TOI RU causes the digital tuning to be interrupted and a.f.c. to be switched on. 


The minimum tuning voltage which can be generated during digital tuning is programmable by VTMI to 


prevent the tuner heing driven into an unspecified low tu11ing voltage region. 
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PAL 
- NTSC ENCODER 


The TDA2501 encodes two colour·difference signals R-Y and B-Y onto one subcarrier. Quadrature 
modulation allows the coding to be in accordance with either the PAL or NTSC system. 


Functions: 


• Generates two sinusoidal' subcarriers with a relative phase of 900 (also accepts external subcarriers) 


• Modulates the two subcarrien with the colour difference signals 


• Inverts the output from one modulator on command of an external signal fas in case of PAL) 


• Suma the output from the modulators to obtain a quadrature modulated output signal 


• Clamps the output d.c. level to a reference voltage 


• Divides the frequency of horizontal sync pulses by three so that the output level can be clamped and 
the balance of the two modulators sequentially controlled during the line-blanking minus burst-key 
period 


QUICK R E F E R ENCE DATA 


· Supply voltage (pin 6) 
Vp 
typ. 
6 v 


Supply current 
Ip 
typ . 
40 mA 


Output chrominance voltage fpin 9) 
V9(p-p) 
max. 
1.4 v 


Storage temperature 
Tstg 
-65 to + 1 50 oc 


Operating ambient temperature 
Tamb 
-25 to 
+ 70 °c 


PACKAGE OUTLINE 


16-lead O I L; plastic with internal heat spreader (SOT-JBWE-2). 


( 



w 


16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER 
(SOT-38WE-2) 


c 
a 


0. 


1:_= 
_ _,-2-2ma_x ==--.l- 


top viw 


I 
,i,._ 0, 3 2 
ii max 
II 
I/ 


L-m-J 


_ 
9,5 


8,J 


11.!10"'1 1 


$ Positional accuracy. 


@ 
Maximum Material Condition. 


( 1 ) Centre-lines of all leads are 


within ±0, 1 27 mm of the nominal 


position shown; in the worst case, 


the spacing between any two leads 


may deviate from nominal by 


±0,254 mm. 


D imensions in mm 


(2) 
Lead spacing tolerances apply 


from seating plane to the l ine 


indicated. 


SOLD E R I NG 


1 . By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °c it must not be in contact for more than 1 0 seconds; i f between 


300 oc and 400 oc, for not. more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °c; this temperature must not be in 


contact with the joint for more than 5 seconds. The total contact time of successive solder waves 


must not exceed 5 seconds. 


The device may be mounted up to the seating plane, but the temperature of the plastic body must 


not exceed the specified storage maximum. I f the printed-circuit board has been pre-heated, forced 


cooling may be necessary immediately after soldering to keep the temperature within the permis· 


sible limit 


DESCRIPTION 


The colour di fference signals B·Y and R·Y with a maximum amplitude of. 1 ,4 volt are to be applied at 


pin 1 2 and pin 5. D.C.-coupling of the input signals is allowed if their d.c. levels are within specified 


limits from the d.c. level at pin 10 (Vrefl. The following table shows these limits as a function of supply 


voltage. The table also shows the limits of the reference voltage range as a function of the supply voltage. 


supply voltage 


V5. 1 5 


(VI 


5,5 


6,0 


7,0 
a.o 
g,o 


10,0 


• Minimum 2,4 V. 


' • At Vs - 2,2 V. 


input d.c. 


(R-Y) 


(B·Y) 


min. (V J • 


2,4 


> Vref - 1 ,4 V 


> Vref - 1 ,4 V 


> Vref - 1 ,4 V 


> Vref . 1 ,4 v 


> Vref - 1 ,4 V 


• Minimum values at 0,2 Vs + 1 , 2 V. 


V5. 1 5 
V 1 2. 1 5 
(V I 


max. (VI " 


3,3 


3,a 


4,a 


5,a 


6,a 


7,a 


Typical values without pull-up or pull-down resistor. 


Maximum values at O,a Vs - o,g V. 


reference voltage 


V 1 0- l 6 


IV) 


min 
typ. 
max. 


2,3 
3,0 
3,5 


2,4 


3,3 
3,g 


2,6 


4,0 


4,7 


2.a 
4,a 


5,5 


3,0 
5,5 
6,3 


3,2 
6,3 
7, 1 


The inputs ( B · YI and ( R · YI should be zero, independent of their (limited) d.c.-levels, during the line· 


blanking minus burst-key period ( L B - BKI. Clamping the output and correcting the.out-of-balance of 


the modulators, is done by applying a H I G H level to pin 7 within the ( LB - BK) period (e.g. line sync 


pulse). 


Modulation at output: 


Va = LOW; output = se x (B-Y) + sc' x ( R·YI 


Va = H IGH; output = S C x ( B-Y) - sc' x ( R -Y) 


in which sc' = subcarrier 


sc = goo phase-shifted subcarrier to sc' (sc lags). 


The bandpass filter at the output suppresses the d.c. components of the ( R·YI + (B-Y) signal. Luminance 


(YI is not processed by this circuit. 


Internal subcarrier 


The internal subcarrier oscillator is crystal controlled. The oscillator generates a sinewave with low 


harmonic distortion and an amplitude of about 500 mV peak-to-peak. The amplitude can be changed i f 


necessary with a current input a t p i n l. The adjustment range i s 0 t o aoo mV, with a corresponding 


current range of + 250 to - 1 50 µA. 


Phase shift 


To obtain a goo phase-shi fted carrier, two low impedance subcarrier outputs are provided, pins 2 and 1 5, 


the last being the inverse of the first. Between pins 2 and 1 5 an external RC combination must be used 


to obtain the desired goo shift. The capacitor value must be limited to 33 pf to minimize subcarrier 


distortion. 


The resistor required between pins 2 and 14 is O,aa5 (2 ir fC). 


SECAM ENCODER 


GENERAL DESCR IPTION 


The TDA2Ei06 converts colour·difference signals (D'R and O'e) into sequential, frequency modulated 
signals according to the SECAM system. The signals ID'R) and (D's) are the colour difference signals 
before low-frequency pre-emphasis; D'R = -1 ,9 ( R·Y) and D's = :H ,5(B-Y). The cirfuit is intended 
for use in video cameras, games, recorders and players, PAL·SECAM transcoding circuits and SECAM 
test signal generators. 


Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync 
generator SAA1043 or other pulse generator. All pulses are to be active HIGH and are as follows: 


Horizontal sync pulses to pin 1 1 
Half-rate horizontal sync (H/2) pulses to pin 9 
Vertical sync pulses to pin 1 2 
Chrominance blanking pulses to pin 1 3 (may include colour-killer pulses) 


Frequency modulation is performed in conjunction with modulator-controller TDA2507. 


Features 


• Chrominance processor 


• Vertical identification signal generator 


• Timing pulse output to TDA2507 


• Sample and hold circuit for control signal from TDA2507 


• No adjustments of external components required (except high-frequency pre-emphasis (bell filter) 
stage) 


QUICK R E F E R ENCE DATA 


Supply vol tage 


Supply current 


Reference voltage 


Operating ambient temperature range 


Storage temperature range 


PACKAGE OUTLINES 


24-lead DI L; plastic (with internal heat spreader) (SOT-1 0 1 B). 


V4.2 


14 


V7.2. V22-24 


Tamb 


Tstg 


PH I LI PS 


typ. 
6 v 


typ. 
45 mA 


typ. 
3,5 v 


-25 to +70 oc 


-65 to + 1 50 oc 


Switched-gain summing amplifier and limiter 


Inputs into the summing amplifier are the sequential D'R* and D's• signals, the vertical identification 
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally 
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D'R* gain = 
280/230 x D'e• gain). An offset is also introduced between the black levels of the D'R * and D's • 
signals which corresponds to the upper and lower thresholds of the limiter. 


FM modulator and phase switch 


The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the 
sequential D'R* and D'e* waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal 
and 4 260,000 kHz for the D's• aignal are controlled by d.c. le11els from the sample and hold circuit 
(which in turn are controlled by the TDA2507). The upper and lower frequency limits are 
4 756,000 ± 35 kHz and 3 900,000 ± 35 kHz. 


Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula­ 
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence 
is as follows: 


vertical scan (frame to frame) oo, 1 800, o.o. 1 800, repeating; 


horizontal scan (line to line) 
oo, oo, 1 800, oo, oo, 1 800, repeating. 


Chrominance blanking stage 


The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and 
band-pass filters to the chrominance blanking input at pin 3. The d.c. le11el of this input should be 
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The 
stage gain is 1 , 75. 


Vertical identification sawtooth generator 


Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi· 
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions 
for identification signals ldR and ldB; the capacitor for the generator is connected at pin 1 4. I f no 
vertical identification is required, pin 1 4 should be connected to the FM reference voltage at pin 22. 


Pulse shaper 


This stage developes all pulses that are required within the TDA2506 and also the timing pulses 
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by 
a flip-flop working from the horizontal sync input (pin 1 1 ), this makes the H/2 input at pin 9 
necessary only if it is required to lock the modulator into a spocific phase sequence. If the H/2 input 
is not required, pin 9 should be connected to ground. A pulse separator at the chrominance 
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D'R •/D's• 
signal. 


Sample and hold circuit 


This circuit provides reference voltages to the FM modulator which set the centre modulation Ire· 
quencies for the sequential D'R* and D's• signals. The reference voltage levels are supplied to pin 1 5 
from the TDA2507 in a sequence that is time-related to D'R •/D's• switching. The levels are sampled 
and then held for D'R* using capacitors at pins 16 and 1 7, and for D's• using capacitors at pins 19 
and 20. 
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Pin functions 


1 . Chrominance signal output. 
2. Ground. 
3. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter. 
4. Positive supply voltage. 
5. Input to clamping and blanking stage from low-frequency pre-emphasis filter. 
6. Output from sequential amplifier to low-frequency pre-emphasis filter. 
7. Reference voltage output. 


8. D'R signal input. 
9. H/2 pulse input (required only if specific phase sequencing is desired). 


10. D's signal input. 
1 1 . Horizontal sync pulse input. 
1 2. Vertical sync pulse input. 
1 3. Chrominance blanking and colour-killer pulse input. 
1 4. Capacitor for vertical identification sawtooth. 
1 5. Control signal input from TDA2507 via low-pass filter. 
16. 4 406,250 kHz frequency adjustment. 
1 7 . ( R·Yl control. 
1 8. Timing pulse output to TDA2507. 
19. 4 250,000 kHz frequency adjustment. 
20. (B·YI control. 
21 . FM modulator tuning capacitor (fixed). 
22. FM reference voltage output. 
23. FM modulator output to high frequency pre-emphasis and band-pass filter. 
24. Ground connection for FM modulator. 


FUNCTIONAL DESCRIPTION 


Input clamp and sequential amplifier 


This circuit clamps the zero levels of the D'R and D 'B input signals lpins 8 and 1 0) to the reference 
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally 
delayed H/2 waveform. The amplifier output at pin 6 is D'R when the delayed H/2 waveform is H I G H 
and D'B when i t i s LOW. The stage gain i s 1 ,5. 


Clamping and blanking stage 


A her external I ow· frequency pre-emphasis, the sequential D' R • and D'B • signals are returned to the 
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak valuel for 75% colour bar 
(E BU) . Black levels are clamped to the F M reference voltage (pin 22). Blanking takes place during the 
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses. 
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FUNCTIONAL DESCRIPTION (continued) 


COMPOSITE SYNC 


1st half picture 


2nd half piclure 


CHROMINANCE 
BLANKING (V13) 


hi half pitlur• 


2nd hall picture 


-- · -- · -- · -- - --------------------------- 


COMPOSITE SYNC 
PULSE 


CHROMINANCE 
BLANKING PULSE 


(V13) 


H/2 PULSE 
(Vg) 


4,8 ± 0. 1 ,.s 


k---1- 7,2 ± 0.1,.s 


0.8,.s 


2·0,5 ,.s 
2·0,5,.s ;> 1,6,.s 


Fig. 2 Survey of input signals in relation to composite sync. 


Vp 


V15• T -t------L---- 


V1a · ov +------4--'------.J' 


polarity depends 
on pre w emphasis 
inversion 


resulting 
control input 
•t pin 1S 


centre frequency RED 
-::;.::,-f---.:...;:.;:..-:.;;;.--f-;:.:.:.----------- 


Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 1 5). 
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FUNCTIONAL DESCRIPTION (continued) 


HORIZONTAL SYNC 
(V1 1) 


CHROM1NANCE 
BLANKING (V13 ) 


VERTICAL SYNC 
(V12) 


SAWTOOTH CURRENT 


I 1 
2 I a I 4 I 5 I s I , 
8 I 9 I 10 I 1 1 1 12 I 13 I 14 I 15 \ 16 I 11 I 


(1 14) 
------- 


HORIZONT Al. SYNC 


IV1 1l 


CHROMINANCE 
BLANKING (V13 ) 


VERTICAL SYNC 
(V12) 


SAWTOOTH CURRENT 


(a) First vertical idenlificalion 


(l 14) 


--------' 


HORIZONTAL SYNC 
(V1 1) 


CHROMINANCE 
BLANKING IV13 ) 


VERTICAi. SYNC 


IV12> 


SAWTOOTH CURRENT 


(b) Second vertical identification 


11 14) 


_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ __. 


HORIZONTAL SYNC 


<V1 1 > 


CHROMINANCE 
BLANKING (V 13) 


VERTICAL SYNC 


IV12> 


SAWTOOTH CURRENT 


(c) Third vertical idenlification 


(114) 
--------, 


(d) Fourth vertical identitication 


Fig. 4 Vertical identification generation. 
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DEV E LOPMENT SAMPLE DATA 


Thi' information is derived from development samples 
made available for evalua1ion. It does not neceuatily 
imply that the device will go into regular production. 


FM MODULA TOR CONTROLLER 


GENERAL DESCRIPTION 
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The TDA2507 accepts FM signals that are sequentially modulated by two alternating subcarrier 
frequencies (SE CAM signals) and provides sequential d.c. output levels to control the FM modulator. 


The IC is intended for use with the SE CAM encoder TDA2506 but can be adapted for other applica· 


tions. Timing reference pulses from the modulator are required. 


Two frequency reference phase·lock loops are contained within the I C; one for 4,406 25 MHz, and 
one for 4,250 MHz. Other frequencies can be accomplished by using external reference sources. 


QUICK R E F E RENCE DATA 


Supply voltage 


Supply current at Vp = 5 V and with both PLL circuits 


functioning 


Reference voltage 


Operating ambient temperature range 


Storage temperature range 


l'fl.C.l<.G QIJ1l\N£S 


1 6-lead D I L; plastic (with internal heat spreader) (SOT·38WE·9). 


Vp = V3·6 


13 


V2-6 


Tamb 


Tstg 


PH I LI PS 


typ. 
5 v 


typ. 
40 mA 


typ. 
3,5 v 


-25 to +70 oc 


-65 to +1 50 oc 
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Pin functions 


1 . FM signal input (from TDA2506 pin 23). 


2. Reference voltage output. 


3. Positive supply voltage. 


4. Horizontal sync output lfH = 4 406,250/282 1 5,625 kHz). 


5. Timing pulse input (from TDA2506 pin 1 8). 


6. Ground. 


7. Control signal output to TDA2506 via low-pass filter. 


8. Input to synchronous demodulator from band·pass filter. 


9. Output to band·pass filter. 


1 0. Supply voltage for the divider stages and phase/frequency detectors of the two phase-lock loops. 


1 1 . Tuning capacitor for the 4,250 MHz reference oscillator. 


1 2. Filter for the phase/frequency detector of the 4,250 MHz phase-lock loop. 


1 3. Horizontal sync input lfH). 


14. Supply voltage for the two reference oscillators. 


1 5. Tuning capacitor for the 4,406 25 MHz reference oscillator. 


16. Filter for the phase/frequency detector of the 4.406 25 M Hz phase-lock loop. 


FUNCTIONAL DESCRIPTION 


Phase-lock loops 


The two phase-lock loops each comprise a voltage-controlled reference oscillator, two frequency 
divider stages and a phase/frequency detector circuit. The loops are closed by charge pumping the 
reference oscillators from the phase/frequency detector outputs. The centre frequencies of the loops 
are set by external capacitors at pin 1 5 (4,406 25 MHz) and pin 1 1 (4,250 MHz). The divider stages 
which follow the reference oscillators reduce the frequencies of both the loops to 1 5,625 kHz (fH) 
at their respective inputs to the phase/frequency detectors. The reference signals to both phase/fre· 
quency detectors are obtained from the horizontal sync input at pin 1 3. 


The divider and phase/frequency detector circuits can be switched off by connecting pin 1 0 to 
ground. This leaves only the VCO of each PLL in circuit and allows external signals to be injected at 
pins 15 and 1 1 , or crystals to be used for tuning the oscillators. 


The accuracy of crystal tuning using only one crystal can be obtained by connecting pins 10, 14 and 1 6 
to the reference voltage at pin 2 and connecting a 4.406 2 5 MHz crystal to pin 1 5. The 4,250 MHz 
PLL will follow the crystal-derived fH reference from pin 4 via pin 13 and its phase/frequency 
detector. 


Multiplexer and pulse shape 


The multiplexer receives the 4,406 25 and 4,250 MHz reference frequencies from the two VCOs and 
the FM signals D'R • and D's• from the TDA2506 modulator. The signals are gated one at a time to 
the multiplexer output in a sequence determined by the timing pulses from TDA2506. The levels of 
the timing pulses (pin 5) are used in the pulse shaper to generate enable pulses for the multiplexer 
(Fig. 2). The multiplexer output sequence is as follows: 


4,406 25 MHz (2 lines); D'R • FM signal (1 line); 4,250 MHz (2 lines); D's• FM signal (1 line); 
repeating. The selection of D'R • or D's• FM signal is a feature of the timing of the input at pin 5. 
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fDA2507 


__ ) 


V5 = DV 


4,40625MHz 
o· 
R. \ 


FM SIGNAL 


PHILI PS 


4,250MHz I o·8• 
4,40625 MHz 
o·R. I 


FM SIGNAL 
FM SIGNAL 


Fig. 2 Timing pulse waveform showing multiplexer output sequence. 


Divide·by-two stage and synchronous demodulator 


The divide-by-two stage halves the frequencies present in the multiplexer output and equalizes the 
amplitude and pulse shapes of the sequential signals. 


Demodulation of the multiplexed signal is performed by filtering the signal via a 2, 1 7 MHz band-pass 
filter (between pins 8 and l and using this filtered signal as a synchronous switch for the main signal. 
The d.c. level of the signal from pin 9 is referred externally to the reference voltage from pin 2. An 
external low-pass filter is required for the output signal from pin 7. 


RATINGS 


Limiting values in accordance with the Absolute Maximum Rating system I E C 1 34 


Supply voltage 
VJ-6 
max. 
13,2 v 


Total power dissipation 
Ptot 


Tamb 


Tstg 


see Figs 3 and 4 


Operating ambient temperature range 


Storage temperature range 


P101 
(W} 


0 '---'--"--'--L _ 
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__,_ 
_ _,, 


0 
50 


Fig. 3 Power derating curve for 
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-25 to +70 oc 


-65 to +1 50 oc 


